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Testing Machine Tools with the alignment sideways may be noted. Two In using the ordinary machine 


Mi me Call other measurements, one in front, the such as we find on the planer, shaper and 
crometer aliper , , , - , : 
pet. other at the back, will complete this test. milling machine, we olten want to know 
BY THEODORE H. MILLER Sometimes it is desired to know the whether or not the fixed jaw is square, o1 
deflection oi the platen under the pres in other words, whether work held 
It is, of course, obvious that the mui- : : I : P ; ‘ . : - ; = 
a les . sure of drilling, as of course that affects against it by the movable jaw will be 
crometer caliper can be applied in many ‘ 


: . the alignment of the machine and th planed or milled square and true with 
ways, and for the purpose of making iF ‘ a , . —" 

ee : ; quality of the work turned out. For this that side We usually find this out by 
many other tests of the accuracy of ma- , : hould 1 | tal 
. jurpose the caliper snouic ve clamped uutting the work in place and taking 
chine tools besides those given by me in oe ts ; — I : 


, » by any convenient means, which will ut over it and then trying it with 
the issue of the “American Machinist cilia, ; ; lid ORS - 
. , . readily suggest itself, to the sliding head are In Fig. 2 shown what will 
for March 3. I present herewith a few of ‘ ; bs “tees : : 

' . of the drill spindle, and in such a way as tally be found a quicker and more sat 
these, and many others will readily sug om. : 
; ; ¢ not to interfere with the work. The cal sfactory method 
gest themselves as the occasion for them ; led d m1 ; / 1 ’ , 
iper may be extended down to measur ihe square A clamped against the 
arises It is often desirable to test a I y P a se aur . - , 
to the table or platen direc: or to block solid jaw / mall bar of brass o1 
m the table or to the work itself as ma ther soit met or stick of wood, as 
be most convenient own at Phe caliper Mped 


Before any pressure is put on the drill 


spind a measurement should be taken 






































Fig. 2. Fig. 3 
TESTING A VISE JAW 


Fig. } 


nd noted; then the drilling commen 


TESTING A DRILL PRESS. nd after the drill has started properl eld in the shaper « 
the spindle stopped with the feed still the n ng machine arbor, as the case 
drill press to see whether the spindle is on and nother measurement taker may be, an¢ measurement taken to the 
at right angles with the table or platen when the deflection under working cot top of the square blade, as shown at 
\ test for this is shown in Fig. 1 \ ditions may be noted. By this test one then by either moving the slide, another 
parallel strip or piece of bar stock A 1 may put himself in possession of tl urement ike hown b 
clamped to the end of the spindle, or if means for confounding the tool builder dotted line Phis, of c will 
more convenient, to a piece held in the who claims that his product is “extra how at once whether the jaw is at right 
chuck. On the end of this piece, and near heavy and rigid,” and that “there will I ngles with the machine de, whi 
the edge of the table, is clamped the no springing under the heaviest cuts.” necessary to produce square work 
caliper, as shown \ measurement ‘s Wher drill press is used ot T ne WI upported on parallel 
then taken at B and noted, and the spin- f work it is by this means an easy mat trif rd t on the bottom of the 
dle and caliper turned around to the posi-_ ter to throw the spindle out of line just se, to find whether that face is parallel 
tion shown by the dotted lines, and an- enough to compensate for deflection and th tl ide of the machine it of 


other measurement taken at C, when the be right under working conditions ursé ect ry to dispense w 
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the square and, opening the vise to its 
full extent, apply the caliper direct to 
that surface at not less than four points, 
the 
show at once how the work may be ex 


or at extreme corners, which will 


pected to come out. 
It is the 
tool slide of a shaper or planer nearer 


often desired to set vertical 
vertical or at right angles to the platen 
the 


If a machine vise with a square jaw be 


than may be done by graduations 


at hand, it may be done as shown at Fig. 


3, in which the parallel strip | is held 
against the jaw B, as is the square in 
Fig 2; then by clamping the caliper 
to a tool shank held on the slide, meas 
urements taken at both ends of the 
parallel strip by running the slide up and 
down will sltow whether the slide is in 
its proper position or not. 


This also affords a ready means ol set 
the head 

inclination so as to 
definite 


ting exactly at any desired 


slight produce 


slightly tapering work of pro 


portions. Say, for instance, it is desired 
to plane down a surface nearly vertical, 


but with an inclination of, say, .005 inch 


in 4 inches. In such a case it would be 
necessary only to make two marks upon 
the A, Fig. 3, 4 inches apart and 
then set the head so that the micrometer 
the 


005 inch when applied at the two differ 


piece 


would show required difference of 


ent points thus marked 


\nother way of testing which would 
usually be much more handy for the 
planer, especially where the vise 1s not 


so much used, is to clamp to the platen 
a square with its blade standing vertical 


and crossways to the platen and make 


the measurements to the edge of this 
blade, as shown on the parallel strip 
held in the vise in Fig. 3. 

Some time ago there was quite a dis 


Machinist” in 
that 
The truth of 
which is 


the “American 
the 


the cross rail of a planer 


cussion in 


regard to two screws operate 


these screws with each other, 
all that it is usually desired to know, 
may be very easily and quickly tested by 
clamping the caliper to the end of a long 
bar of steel, such as is used for tools, and 
clamped in the tool block. Starting with 
the cross rail down near the platen, make 
a measurement near one edge of the 
same, then run the saddle and tool block 
to the other side and measure again. By 
now raising the cross rail, say, 6 inches, 
and letting down the bar carrying the 
caliper, measure again on both edges of 
the platen. Continue this operation till 
the full hight of the housings is reached, 
and if a record of the readings has been 
a glance how 


made it is easy to see at 


near alike the screws are, and if there 
be an error, just where it is and how 
much. 


Most milling machines, and especially 


universal ones, have graduated dials 


reading to thousandths of an inch on 


most all of the slides. On such machines 


the caliper as shown used in these vari- 
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ous tests is not of so much advantage, 
as the readings may be taken direct from 
the machine itself when testing the platen 
for truth in both directions and for test- 


ing the knee to see that it is parallel 


both ways with the cutter arbor and 
spindle. But on such machines as do 
not have these graduated dials, the 


caliper method of testing and for set- 
ting the work in proper place upon them 
will be found both quick and handy, and 
the habit of 
quick and accurate setting of work will 


after using it is acquired, 
be greatly facilitated. 

There are test indicators on the market 
which read to thousandths of an inch over 
quite a range, and some of them would 


answer the purpose of these tests much 
better than the micrometer caliper, as 
they would be much quicker, and would 


that the 
tact pressure is the same at all readings 


in themselves take care con 
Special indicators have not found a place 
in these articles for the reason that they 
are special tools, while the object of this 
the 


quickly 


is to show how tests may be made 


cheaply and without = special 


te 0ls. 
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Some Points in Fine Chain Manu- 
facturing.—A Counterbore.— 
Hardening in Mercury. 


In the making of chain for the jewelry 
the 
round wire or the flat stock 


cording 


trade links may be made out ot 


(sheet), ac- 
the 
called for, then the coil is wound on an 


to the design. Ii wire is 
arbor, as in making springs, and after 
the 
through a short tube mounted on 


ward cut up by running spiral 
a mill 
ing machine. 


\ slitting cutter enters tnrough the side 





Fig. J 
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MAKING CHAIN LINKS 


of the tube far enough to cut the wire 
rings as the coil is passed along on a 
brass arbor. The rings are then com 
pressed on the sides and are ready to be 


linked up and hard soldered. 
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Flattening the links is a problem cap- 
able of several solutions. It must be re- 
membered that the rings as a rule are too 
small to be handled readily, and that an 
eyeglass chain of the prevailing fashion 
is about 4 feet long, requiring very many 
links. 

In the first place, a common foot press 
was provided with a punch and plate, as 
at A B (Fig. 1), 
creased additional presses were provided 


and as the business 1n- 


A A 





Fig. 2 
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A COUNTERBORE 


\s was to be expected it was too slow 
and altogether too dangerous a method, 
and a small power press was bought and 
asC andi). The 
turn by 


furnished with two rings, 


upper ring C is arranged to 


means of a ratchet as the punch rises 
the hole 
before reaching the punch, and a hole in 
D allows 


drop into a box 


The attendant drops a link in 


each ring after flattening to 


This method was safe 


enough, but increasing business sug 
gested the device shown at FE, Fig. 1 
This is an inclined pan of sheet metal 


applied to the pair of rolls shown; the 
inclination of the slide is adjusted to such 
an angle that the vibration of the ma- 
chine will just fail to start the rings, and 
the attendant taps the slide with a piece 
of wire. This insures the links entering 
the rolls singly 

In Fig. 2 is represented a counterbore, 
A A being the shank, B B the round steel 
cutter, relieved on side and bottom, C C 
the body grooved at / I’, and drilled for 
the cutter C C Of 
course the hole for cutter is drilled be 


and taper pin EE 


fore D is fitted or F F is grooved. The 
taper pin FE E rests in a notch in the 
cutter. This arrangement would seem to 
give a free cutting and well supported 
cutter. 


Another point in the chain shop prac- 
tice is the hardening of small punches for 
cutting flat stock into links. The punches 
are made double, similar to those for 
making washers, and after being made a 
hardened in 
Whether the density of this 


close fit in the plate are 
quicksilver. 
metal tends to hold the points in place 
but the 


at once for use, the 


or just what it is I cannot say: 
tool can be set up 
plate and punch matching very closely 
x EC 
Providence, R. I. 
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Straight Line Motion. 


BY ALBERT E, GUY. 


In a mechanism such as shown in Fig 
BO ¢ 
point O, and acted upon at point ¢ 
force F, 
connected by a link D, through a distance 


hb 


1, a lever oscillating about a 


by a 
which it 


moves a slide 4 to 1S 


B. 
The path of point B is an are of circle, 
whose radius equals B O. It often hap 
pens in practice that, when the space 1s 
limited the lever cannot be made long 
enough 

For this and other reasons it is desir 
able at times to obtain for the point B a 
straight line path parallel 


li 


the lever is slotted at B to accommodate 


motion of the slide A in such a case 


the displacement of the coupling pin, the 


end of the lever when in the middle 
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shaped curve The lower part of this 
curve is almost an are of a circle, and the 
observation of this fact led to the present 


solution of the problem 


When the lever B O is extended beyond 


O any point describes a curve ( 
Line i: £’ is parallel to BL d is the 


arc E A’ E’ ph 


corresponding to which A’ JM 1s 


chord of the aving O 


radius, 


the versed sine of le @, while 1’ ( 


OD 
Other points such as / 


respectively the curves / ( and G ¢ 


It is easily seen from Fig. 2 that the 


curve is the flattest which 1s described by 


the farthest from O Che writer 


point 
hat 


ot 


large 
hird ot 


are 


found t when angle 2 @1s as as 


75 degt 


b, the 


of circle, and for 2a 


and O/ about one-t 


O path of the point is almost an 


00 de grees, W hich 


value may be considered extreme for 


posi as 
tion may be in the way of some mechan in ordinary lever, the curve coincides 
A 
Y B Cc B~ B Y 
Cc 
O- Tt B B 
A G N ° N 
mean i eee | 2 
baa x So xX 
D> 8 if 
B yi io. 
E n*M E ft sm 
F A D F Xx 2 y, O x 
Cc . * 
G. G E/ - »E 
Cc Dy! 
A 
Cc 


Fig. } 


ism, making it impossible to employ this 
simple scheme for this reason withour 
speaking of the inconvenience of the 


thrust due to the obliquity of the lever. 


The writer, while at work on the de 
sign of an automatic machine, came 
across this question, and, having found 


begs to de- 


the 


an interesting solution of it 


benefit of readers 
Machinist.” 


Fig. 2, 


the 
of the “American 
BO, 


scribe it for 


The lever shown in oscil 


point and the end B 
scribes the arc B 4 B’, B B’ being the 


travel 


Q, de 
total 


It is required that the end B move 


lates about 


on a straight line BB’. Suppose that the 


shaft which gives the motion to the lever 


is provided with a guide, along which the 


bar BO may slide in such a manner that 


when point B is at A it may be lowered 
to C, when the other end would slide 
from point O to D. Hence distance A 


C=09 
Now, if poin 
BB’, the 
through O in the direction of the arrow 
f O dD 
D O, 


B is made to travel along 


other end will shde down 


from to and afterward move up 


from to thus describing a 


pear 


Fig. 2 


Fig. 3 


A STRAIGHT LINE MOTION 
with the are of a circle until near the 
ends /: and ££’, when it bends inward 
Consequently if the point EF, Fig. 3, is 
made to travel along the arc of a circle 
ke AF’, the path of point B will be very 
nearly a straight line It is easy to find 


the radius of the are since it passes 


through three points whose positions are 
known. 

In Fig. 3 the lever is shown at its two 
extreme positions 5 and Bb’ ] Draw 
1, and at its middle draw the perpen 
dicular D then D A is the radius of the 


ar many purposes this graphical 
method is sufficiently accurate, but for 
other cases the following equations may 
be used. In Fig. 3 let 
BE a 
0] b 
] j 
DA ’ 
and we have 
rcos G ail COS @) 
rsin§—désina 
Hence 
r sin 9 Ssin @ 
tang. 4 = ,= (1) 
, r cos 4 a (I — cos @) 
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ana 
sina 
sin 4 
2 sin a sina 
, (2) 
cus Y > 9 COS S 2% 
SINCE neice known, the value of 
gle £ be easily und by rmula 
(1) whe he ( ( 24% wi be aken 
trol trigo etrical table ind intre 
duced equa 2) 
| the end ad oO ive ong 
1 cXxt t | \ 
leve s ke t 1i¢ d rection oOo () tine 
point O will describe the curve O N, and 
< ct | t 1 \\ 
p P j lee ti e ON 
t { { 
conchoid ee descriptior f it 
may be 1 Molesworth’s pocke 
" } ‘ re eC yy lormuia 
In Fig. 4 is shown a practical appli 
ll 
9 
1 Machinist 
Fig. 4 
‘ ‘ perty just described, of 
the second conchoid curve It must be 
understood tl such an arrangement is 
good only where light work is required 
( the eve! 
A A A 
S. J. Moreland & Sons, Gloucester, 
England, who are large manufacturers 
of mateche tate that they are alwavs 
buyers of the latest kinds of match-mak 
hinery 
A A A 
e Spi e Electr Company art 
ecting t! derable uccess n 
placing thi undell horsel carriage 
motor the market. Quite a number 
ire in ou nt intry, and very mans 
broad, particularly n England In 
London tl Lundell otor equipment 
] S rece tly | pla ed upon the m ] 
in ser nd excellent results are re 
p rted Sy tire ns ] ive peen SO 
equipped it tated that none has ever 
been be time record which 1 
other v« evel 1 eded in obtain 
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Mechanical Refrigeration by Use of 
Compressed Air. 


BY LEICESTER ALLEN. 

In the ‘American Machinist” for De- 
cember 30 Mr. Richard E. Chandler de- 
scribes his failure to cool water by blow- 
ing through it previously compressed 
and cooled air. Some editorial remarks 
upon this failure in the same issue ex- 
press a desire that others will be en- 
couraged to recount their experience in 
this line, and having had a large and 
varied experience in the use of com- 
pressed air for cooling refrigerating 
compartments, in buildings and on ship- 
board, in cooling potable water and also 
in cooling strong brine for use in ice- 
freezing tanks, I feel that I ought to ac- 
cept the challenge. 

Contrary to the experience of Mr. 
Chandler, my experience has been a suc- 
cessful one; a process and apparatus for 
dynamic refrigeration, employing com- 
pressed air and effecting all the results 
above named, invented and put into use 
by me, has been in extensive use for 
years in the United States Navy, has 
been adopted for the Japanese war ves- 
sels and is also in operation on many 
and steamers and 
steam yachts. 

Mr. Hugo Bilgram, in a letter (‘““Amer- 
ican Machinist,” January 13), makes it 
clear to experts in thermodynamics that 
he understands the cause of Mr. Chand- 
ler’s failure; but his answer is rather too 
broad and general to make this cause 
equally clear to those not familiar with 
this interesting branch of engineering. 

In issue of January 20 a correspondent 
speaks of ‘‘ex- 
ternal means of 
absorbing the heat energy of air,” but 
he does not make the explanation as 
clear as I think it can be made. 

In issue of January 20 a correspondent 


merchant passenger 


signing himself “Ohio” 


work” as the “readiest 


son also gives a fairly good explanation 
of Mr. Chandler’s failure, but this hardly 
covers the entire cycle of operations and 
changes in a refrigerating process. 

I would very much like to make the 
mode of cooling by compressed air as 
the ordinary steam 
engineer as it is to those who, like Mr. 
Bilgram, “Ohio” and Mr. Jackson, need 
Though this is 


comprehensible to 


no further explanation. 
by no means an easy task, with permis 
sion of the editor I will attempt it. 

All dynamic or mechanical refrigera- 
tion by use of compressed air or other 
gases depends upon the following funda- 
mental principles, which have been both 
mathematically and experimentally dem- 
onstrated: 

(a) The performance of work by the 
molecules of any substance or material, 
as by air or steam in expanding, is done 
at the expanse of heat in such substance 
hcat is thus converted into 


or material; 
work. 
(b) The performance of work upon the 
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molecules of any substance or material, 
as in compressing air or steam, results in 
an increase of heat in the material; work 
is thus converted into heat. 

(c) If air, or other gas, be first com- 
pressed, and the heat produced by the 
work of compression be then taken out 
of it (cooling by water is the usual way 
of doing this), and if it then be ex- 
panded, expending the work of expansion 
upon some other exterior body or substance, 
it gets very cold, and in this state may 
be used to extract heat from, or cool, 
other substances or bodies. 

The italicized words express a condi- 
tion absolutely essential to a successful 
refrigerating process. 


It was reasoned in the editorial re- 
marks upon Mr. Chandler’s failure 
(above referred to) that as air cannot 


expand without performing work, and 
that as the performance of work always 
implies a simultaneous or prior conver- 
sion into mechanical energy (actual or 
potential) of the heat equivalent of the 
work, and as the conversion of the heat 
equivalent into actual mechanical energy 
in the performance of work by expand- 
ing air is coincident with the expansion, 
compressed air, following full stroke in 
an air engine (thus doing no work, but 
acting the same as a liquid or solid to 
simply transmit pressure) ought, when 
expanding from the exhaust, to produce 
the same final cooling effect as when ex- 
panded in any other way. 

Now it is true, as stated in this argu- 
ment, that air cannot expand at all without 
doing work; that the expansion of a 
definite weight of air from a given pres- 
sure and temperature to a given lower 
pressure and temperature without any 
accession of heat while expanding always 
results in the performance of a definite 
quantity of work, and that this work is 
the equivalent of a definite amount of 
heat previously the 
which expands, and which cannot simul- 
taneously exist as both heat and work; 
but it does not, therefore, logically fol- 
low that when the last part of a cycle of 
operations in compressing and expanding 
air has been reached, there will have re- 
reduction of temperature (be 
temperature of the air 
representing 
f 


contained in ail 


sulted a 
low the 
passed through the cycle) 
anything more than a small fraction « 
the heat the work per 
formed by the expansion. 

Whether the final reduction of tempera- 
ture below the initial temperature will be 
the equivalent of the work of expansion 
(less what may be lost through frictional 
reheating), or not, will depend upon the 
application of that work. 

If, subsequently to the expansion, all 
the work generated by it be reconverted 


initial 


equivalent of 


into heat, before the close of the cycle 
of operations, and this heat be expended 
in reheating the expanded air, there will 
be final temperature: 
.there will generally be final in- 
crease of heat due to friction 


no lowering of 


some 
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Therefore in the argument (issue of 
December 30) under’ consideration, 
though the premises are all sound, the 
conclusion is not justified thereby. The 
compressed air after following the piston 
full stroke is capable of yielding the full 
cooling equivalent* of the work of ex- 
pansion, if expanded under proper condi- 
tions; letting it exhaust freely into the 
outer air, or into water, as Mr. Chandler 
did, is not the right way. 

Pushing the compressed air after it has 
followed full stroke (and before expand- 
ing) into the cylinder of another engine 
of such size and cut-off that at the end of 
its stroke the expansion would be com- 
plete—the piston applying the work of 
expansion to some exterior object— 
would be, though indirect, a right way 
to get the full available cooling effect. 
But how is it that expansion into a sur- 
rounding medium fails to do the same 
thing? 

To gain clear ideas we must regard the 
whole cycle of operations—not merely 
some part of it—and determine whether 
the cooling effect of one operation is, or 
is not, counteracted by another. 

CycLe oF THREE OPERATIONS.—Com- 
pression not followed by cooling before 
free expansion from a valve opening adds 
the full heat equivalent of the work of 
compression to the finally expanded air; 
the latter will then be hotter and will 
have a larger volume immediately after 
expansion thz.. before it was compressed, 
and the third operation of the cycle is its 
giving off of this heat, resulting in its 
contraction and the resumption of its 
normal volume. This cycle is, therefore, 
a heating cycle in its final stage, not- 
withstanding there is a full expansion of 
the compressed air. The cooling due to 
expansion in one operation is not only 
neutralized in another part, but the entire 
heat equivalent of the work of compres- 
sion is ultimately transmitted to the 
medium into which the air is finally dis- 
charged. 

CYcLE OF OPERATIONS.—This 
may be the same as the above except 
that the air is cooled in some way (say, 
by water) after compression, and then 
allowed to expand freely out into a sur- 
rounding medium. The heat equivalent 
of the work of compression is carried 
Now if the 
expansion be made freely into a gaseous 


Four 


away in the cooling water. 


or liquid medium the air expanded will 
at first b> cooled by the full equivalent 
of the work of but only a 
small fraction of this cooling effect will 


expansion, 


* Cooling is the passage of heat out from a 
body or negative heating, as distinguished from 
posttive heating or the passage of heat into a 
body. The equivalent of either is numerically 
expressed in thermal units, the number express- 
ing passage of heat out having the n.inus sign, 
while that expressing passage of heat in has 
the positive sign. In this mathematical sense it 
is therefore as logical to write *‘ cooling equiva- 
lent’ for loss of heat by performance of work 
as “heat equivalent ”’ for gain of heat in a body 
upon which work is performed. 
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remain available at the end of the 
pansion. 

This can be made plainer by an exam- 
ple of such treatment of a specific quan- 
tity of air; the surest way to get right on 
any question of thermodynamics is to 


deal with specific quantities. 


cxi- 


Let us deal with 1 pound of air, sup- 
posed to be already compressed to 220.5 
pounds per square inch (fifteen times at- 
pressure at and 
Fahr. (or 531 degrees ab- 
thus the 


mospheric sea_ level) 


a 
72 
temperature) ; 


operations of the cycle have already been 


cooled to 
solute two of 
performed. 

Let us suppose this air confined in a 
metallic cylinder of 12.555 inches inter- 
and the internal 
length. Such a cylinder will just con- 
tain the I the 
stated temperature and pressure will have 
a volume of 1540.68 cubic inches. 

Let that 
cylinder is so arranged that it 
fully 
thus permitting the freest conceivable ex- 


nal diameter same 


pound of air, which, at 
this 


be 


cle sed, 


us suppose one end of 
can 
and suddenly opened or 
pansion and instantaneous closure. 

Let this cylinder, charged as assumed, 
be placed in an otherwise vacuous in 
closure hermetically closed and having a 
net cubic capacity of 11.415 feet over and 
above the space occupied by the charged 
cylinder, and let it be also supposed that 


the walls of this inclosure have the tem- 


perature of 72° Fahr., and that they are 
so well insulated that no heat can pene- 
trate through them. 

Now suppose the removable end of 
the inclosed and charged cylinde to be 
suddenly opened, and instantly closed 
again the moment that the air has ex 
panded to atmospheric pressure in the 
previously vacuous space. Three of the 
operations of the cycle have now been 


performed; the previously vacuous space 
outside surrounding the charged cylinder 
at 72 Fahr 
the inclosed 


will be filled with air and 


at atmospheric pressure: 
cylinder will be filled with very cold ait 
at atmospheric pressure, which is avail- 
able for refrigerating effect in the fourth 


operation of the cycle wherein the resto- 


ration of the air to the same pressure 
and temperature as before the compres 
sion is completed. The amount of this 


cooling effect is easily calculable, on the 
supposition that it can all be practicably 
The 


remaining in 


temperature of 
the 
Fahr.; this is a very low tempera- 
but, the 
only 0.163 pounds, the 


applied. theoretical 
the 


217.08 


air cylinder is 


ture, as air in the cylinder is 
total 


as compared with 


amount of 
refrigeration is small 
what is possible under proper conditions 
The total theoretical cooling effect pos 


from I 
from 220.5 pounds per square inch and 


sible pound of air expanded 
72° Fahr. down to atmospheric pressure, 
if applied to 80° 
Fahr. down to 40° Fahr. is 61.2 negative 


3ritish thermal units, of which there are 


cooling water from 


obtained in our supposed experiment 


not quite 10 B. T. U 
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The total work of expansion is 52,992 
foot-pounds, all expended 
in generating velocity in the 
pound of air at the time of its release 
from pressure. It would be easy to cal 
the thus gene 
rated, but it is sufficient to note that what 
air remains in the cylinder has substan 


which is 


one 


culate average velocity 


tially no velocity. The 0.877 pound of air 
shot out strikes the walls of the inclosure 
and the impact and arrest of motion re 

generates the which previously 
generated the thus all the 
final cooling effect is confined to the ait 


heat 
work, and 
remaining in the discharged cylinder 

The the 
charge and the impact which reheats the 
that, 


regarded as 


interval of time between dis- 


short these 
be 


ous, and the air forced out of the cylin 


air is so practically, 


events may simultane 


der might be considered practically as 


performing work and expending it upon 


itself simultaneously, so that the cool 
ing effect of the expansion is neutralized 
by the heating effect of the work per 


formed itself; but, as a matter of 


fact, the 


converted into 


upon 


events are successive; heat is 


work, work is converted 
into the potential 


of velocity and, lastly, 
the potential of velocity is converted into 


heat again at the instant of impact 


If, instead of into the small vacuous 
space, the compressed air were allowed 
to escape into a limitless vacuous space, 


it would never lose its velocity and never 
regain its temperature, and consequently 
neve! be 


the cycle Ot would 


let ] 
completed 
If, instead ot 


were permitted to expand freely 


opt rations 


into the vacuous spac« 
the air 
into a gaseous or liquid medium the re 
t of the arrest of its 
would be 


the residual cooling 


heating effect motion 
and all 


would be that 


by impact just the same, 


elfect 


of the air remaining in the cylinder 


The heating of gaseous molecules by 
impact against surfaces of solids or 
liquids, or against other gaseous mol 


is precisely analogous to the heat 
shot 


cules, 
against 


their tra 


ing of projectiles when 


targets or when they meet in 
jectories 

The 
explains why in an air 
the 


us experiment described 


supposititir 
r ’ 
engine following 
full stroke air remaining in the cylin 
der until it is pushed out gets very cold 


While the ur 1S 


exhaust what so 


out of the 


F 
expanding 


reheats by im 


CS apt S 


pact and a little by friction in passing 
through the nozzle; while that which, 
after more or less complete expansion, 


is thrust out by the returning piston 1s 


very cold, because it has expended its 
work of expansion in shooting out the 
air in advance of it and, when at last 
thrust out, it has practically no velocity 
and cannot therefore be reheated by im 
pact. There is, therefore, in the opera- 
tion of such an engine the local, re- 
stricted cooling effect which causes an- 

*A complete cy le of operations restores the 
air to the same volume and temperature it has 


vious to compr 


- 
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noyance by freezing up ports, precisely 


as stated in the editorial remarks upon 
Mr. Chandler's failure 
Let us now suppose the cylinder con 


taining the compressed air to be replaced 
by a cylinder of the same internal diam- 
eter, with a piston having a stroke of 
85.7 inches, the cylinder being so insu 
lated 


through 


into 
the 


that no heat can 
its 


{expansion or 


or 


pass 


walls from or to con 


tained air compression of 


gases under such conditions is said to 
be adiabati 
Our 1 pound of air, compressed and 


cooled as before, will now occupy 12.555 
inches of the length of the cylinder be 
hind the piston. Therefore when the ait 


has followed the piston through this dis 


tance, let there be a sharp cut-off and 
thereafter let the air expand, driving the 
piston, whose rod (extending out to 
some means for performing work, say, a 


crosshead, pitman and crank) applies all 
the work of expansion to the perform 
ance of outer work, such as pumping 
water, assisting to drive an air com 
pressor or lifting a weight At the end 
of the stroke the whol space in the 
cylinder except that occupied by the 
piston will be filled with air at a pres 


sure of 14.7 pounds per square inch, and 


217.08 


theoretical temperature of 
Fahr Now when. the 


this air will 


exhaust opens 


not rush out, of itself; there 


will be no further expansion, and the air 


will remain the cylinder till pushed 
out; when so pushed out it has a com 
paratively low velocity, and therefore is 
heated very little by friction and scarcely 
at all by impact; we therefore reach the 
final stage of the cycle of operations with 
the whole pound of air very cold and 
theoretically requiring 61.2 thermal units 
to restore it to its condition before com 
pression, and thus to complete the cycle 
\ll this heat will now be abstracted by 
the cold air from warmer surrounding 
or contiguous substances, whether water, 
air, substances to be preserved by re 
trigeration, or brine tor use in an ice 


; 


freezing tank 


In practice course uch a propor 
tion of stroke t meter in r-eX 
panding vii \ d never be met 
vitl tw only sumed for the pur 
p< I T a \ ) 
the tical results are not rly at 
tained, as perfect adiabatic Mp! n 
r expa mpracticable, and there 
ire rl ional id other LOSSE 

The more gently the 1 in be pushed 
out of the vlinder the less reheati t 
will receive Suddenne of exhaust is 


| 


The whole matter can be summed up 
is follows 

(a) Au n expanding always p« rforms 
worl 

(b) As we cannot expand into a lim 


, 
itless vacuum, much of this work as is 


converted into velocity will be recon 


verted into heat by impact 


if the air be expanded out 
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of a valve opening, without following 
and expanding behind a piston, all the 
work of its expansion is converted first 
into velocity and immediately thereafter 
by impact converted into heat, the cool- 
ing effect of the expansion is immediately 
neutralized by this heat, and this method 
of cooling produces only a small local 
effect that 
slight molecular 
“Ohio” in 


refrigerating plus resulting 


from the cohesion 


spoken of by issue of Jan- 


uary 20 


AaA aA 


The Economical Arrangement of 
Hydraulic Power Plants. 


BY WALTER FERRIS, 


Referring to an article of mine in the 
“American Machinist” of 


1Nos, 


February 3, 
Hy 


correspondent 


on “Frictional Losses in a 


draulic Intensifier,” a 


asks me to what extent these intensifiers 


are used, whether they are adapted to 


such work as driving a steel tire mill, 


finally, whether the intensifier is “‘a 
the old 


and, 


modern practical substitute for 


high pressure pump.” 


Po answer. these questions adequately 


requires more than the brief letter that | 


sent in reply, and | think that the matter 


may be of interest to other readers of the 


Machinist.” So far as my observation 


of hydraulic plants would indicate, water 


under pressure retains its place as a 
power transmitter by virtue of afew 
conspicuous merits, and in spite of its 
one great fault—low efficiency. Its mer 


its scarcely need mention. Its simplicity 
of parts, ease of transmission and capa 
bility of exerting enormous forces in 


mall and simple machines are not all 


possessed by any other means of trans 


mission electricity shows no. sign at 
present of ability to enter this field, and 
I believe that the owners of large manu 
facturing plants engaged on heavy work 
with as much profit invest thought 
the best 
ment of their hydraulic machinery as in 


behalf of the 


may 


and money iM getting arrange 
electric 


Any 


kind of a pump is good enough to lift 


sinular efforts a 


plant. This, I think, is rarely done. 


an accumulator, and the best machine in 


common use is the compound duplex 


pump, which uses about three times the 
steam that an automatic engine would 
take for the same work. 

But the greatest fault of the system, 


and the prime cause of its low efticiency, 
The 


machines must each be proportioned for 


is its lack of elasticity. separate 


a given piece of work, and if the work is 
for the moment below the maximum, the 
difference is lost. A shear must be design 
ed to give, say, 1,000,000 pounds pressure 


with 1 foot stroke. Nine times out of ten 


the piece to be cut is much below the 
size figured on, and very likely, on an 
average, 500,000 foot pounds of work 


are absolutely wasted at every stroke of 
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that shear. 


energy is expended in cutting out valves 


This enormous quantity of 
and heating the water. The efficiency of 
such a machine, instead of being main- 
tained at 80 to 90 per cent., as it might 
be if the work were uniform, falls to 4o 
per cent., and in many cases much lower. 
These losses, taken in connction with the 
necessary losses at the prime mover of 
the system, and the continual leakage at 
that 
the efficiency of the average 


valves always occurs in practice, 


bring hy- 
draulic plant, as a whole, down to a fig- 
ure which would probably startle us if 
we knew it. 

In the intensifier, it seems to me, lies 
the remedy for a great deal of this loss. 
It furnishes a means of grading the 
power used according to the work to be 
done, and the experiments given in the 
indicate that in an 


issue of February 3 


ordinary plant, doing its usual work, the 

















April 21, 1808. 


promptly when the valves are opened to 


exhaust. It will be noticed that there 
are no valves in P:; when the shear 
makes a down stroke, the pull-back 


plunger forces water back into the pres- 
sure pipe, and when the stroke is up, the 
water from the pressure main enters into 
the pull-back cylinder and lifts the mov- 
There is a check 
valve |” the 
which will presently appear. The 
shows the levers of the operating 


ing parts of the shear. 
in the pressure pipe to |” 
use of 
sketch 
in two positions, f for open for- 


and b 


valves 


ward (admission) for open back- 


ward (release). 
series of 


the 
Starting with both 


In making a cut opera 
follows: 


and |” 


and with the shear ram up and 


tions is as 


valves y’ release (posi- 


tion b), 


open to 


intensifier rams down, move | to f 


position. The water from pressure main 


will then enter through check valve |’ 























efficiency is 85 per cent. or over. The pass through |", and into the main cyl 
machine should have three rams for a inder of the shear through S Ii the 
large range of work, with two pairs of piece to be cut is light, perhaps the pres 
Shear 
‘ite Pull-back 
Intensifier es 
Ss nam 
| : Se Constant pressure 
pipe to pull-back 
ram 
ae 
b fi f $; Main 
P Rg 
—,! vy / v, am > 
1 
(“Sa joey] :' 
| -—\| | FE 
. toad Shear 
= s al Knife 
P. E | P | 
American Machinist NS “1 | 4 \ Pressure Main P 
E | 
Return Main 
R 
Fig. } 
ARRANGEMENT OF HYDRAULIC INTENSIFIER AND SHEAR 
retaining latches, such as are shown. sure of the main is sufficient to cut it 
diagrammatically in the figure of the Ii so the ram descends and makes the 
article just referred to Ot course, the cut. the valve | is moved to b position, 


system is only adapted to reciprocating 
movements, such as punches, shears and 
similar machines. 

The method of connecting up a shear 
with its intensifier to the hydraulic sys 
and |” 


two operating valves, similar to the pis 


tem is shown in Fig. 1.) |” are 


ton valves in common use on steam 
engines, except that they are leather 
packed and otherwise adapted to hy 


draulic purposes. Each has its pressure 


and P., 


k., leading to return main (or to waste 


pipe, P its exhaust pipe, E, and 
drain), and its supply pipe to shear S 
or to intensifier S:. In addition, the de- 
livery pipe Ss; of the intensifier is joined 
to S; 


inder of 


and both deliver into the main cyl- 
the third 
pressure connection, 7s, to a pull-back 


shears. There is a 


cylinder, which lifts the large ram, and 
has enough extra power to force the ex 


haust water out of the large cylinder 


releasing the water, which is forced out 
the the 
pull-back. intensifier 1s 


into return main through £, by 
In this case the 
not used, and the operation is exactly the 
[ were not 


that the 


same as if it 
But 


present 


suppose knife strikes the 
through. 
into f 


and 


piece to be cut, and will not go 
Then the valve |’. is also thrown 
position, admitting water through P: 
The in 
the 
out 


S. to the base of the intensifier 


tensifier driven 


Irom 


ram is 
the 
at a high pressure into the 


up, forcing 


water inside cylinder 
through S 


main shear cylinder, completing the cut. 


During this part of the operation the 
pressure in S; may be 1,500 or 2,000 
pounds per square inch, while that in 
the pressure main is only, say, 500 


pounds. Then, of course, the check valve 


I’, is necessary to prevent the water from 
the intensifier passing through S$, Il’; P: 


and out into the pressure main. When 
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the cut is complete both |’ 
moved into their } positions 


same moment, releasing the water from 


shear cylinder and intensifier. The in 
tensifier ram drops down and the pull 
back lifts the 


water from the 


shear ram, forcing out the 
shear cylinder, first fill 
intensifier, and then sending the 


and / to the 


ing the 
through 
\s already 


intensifier should have 


surplus out 


return main explained, the 


several grades o 


delivery pressure. The small driving ram 


first, and if it will not cut the 


is tried 


latches are thrown off, releasing the next 


larger ram, and so on. In practice the 


operator soon iwcquires sulhicient prac 


tice to enable him to use the right in 


tensifier most 
\ better 


a series Ol 


pressure 1n Cases 


method, however, is to 


independent intesfiers, each 





controlled by an automatic val 


is operated by the pressure existing 


the cvlinder of the machine to be driven 





For instance: Suppose we have three in 
tensihiers, capable ot delivering water at 
1,000, 1,500 and 2,000 pounds per square 
inch, respectively, and that the pressure 
in mains 1s 500 pounds n have three 
pist n cylinders 1 ting wit 
thea der of the p lL of ee 
| ted, and I res ( 
( |) ton to we ist di ( 
that the first piste ; ‘ 

( Cs 500 p 1 ( eb 
pel the id 1 1 too thre OOO 
ntensific Wi tite pre 
1.000 pounds | t tire 500 p 
snte j n ; ‘ 
Copy iti 1 S ‘ ‘ 
obiections to it being t dt 
cost nd e ¢ tet 
ing d chee ‘ een it 

lo return to tl lain quest 
economy thre ne t thing Ss te cete ( 
what pressures should be carried in the 
mains of a hydraulic plant. Ih \ 
cellaneous collection of hvdr 
chinery there will pre bably | Cl 
rams whose work is too nearly unitorn 
to make the use of an intensifier wort 
] 


and others that will waste a ere 


while, 
deal j ver 1] ] NS] r i< 
eal Ol powse uniess the intensifiet 

applied Qt course we can 
wide limits, and 


pressure, within 


tion the machinery to suit it 
directly driven rams would 
to the 
used, and the 


eters of the 


be made large or small according 


low or high pressure to be 


intensifiers could be designed as re 


ducers of pressure if it were found to be 


economical to carry the general pressure 


very high In practice, however, we 
find a strong tendency to avoid high 
pressures. One obvious reason of this 1s 


joints 


the difficulty of maintaining tight 


If there is any other reason it must lie 
in the relation of lost work to total work 
done by the prime mover, for we have 


seen that it is as easy to proportion ma 


chinery for one another, 


and the sole object of the 


pressure as lor! 


designer is to 


and |’. are 
at about the 
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find the most economical pressure, and two she e de ned ¢ with a 10 
use it ( \ wit! 000 ~p . 
The principal losses are from fluid pressure e ot with a 20-1n im 
friction in pipes and valves, and triction to wor 500 pounds pressure e lat 
of rams and plungers in their packings. ter des ew \ 
The reduction of fluid friction is a matter yma ym frict Tf the 
of large pipes and port openings, long ( neh 1 So per 
radius bends and low speed of wate cent., t \ n 
The well-known equations for the flow — etlicienc go per cent. Similarly, el 
of water in pipes show that the fraction  vator p e ma ea I 
of total power lost by friction in pipes low. pre rt sti e two 
varies directly with the lengt This 1 te { thre 
not very important, as the location o t 
machines is usually determined by ex ( ‘ 
ternal considerations. But the loss al essure be ried en 
iries inversely as the pressure (head sif te 
carried, and as the fifth power ot th 
diameter Thus the most important he ‘ 
point is to get pipes of ample size and on th 1 equation (& ‘ ’ 
next t rry the pressure hig But it ( 
vy be ted that for anv reason it 1s te 
steel Rnatenblin tun Seman low. pressure f bai 
it easily omp ted by WW 
cr pipe diametet 
‘ xt and fir point t 
it 
t 
SS 4 (\F F {] 
ia (| 4 | 
} | - 
] R | | _ G 
| p 
} | ~ 
| 
- 4 - ; ‘Ou 
H ~UF FU 
=—=—" 
2 
Fig. 2 Fig. 3 
P—Piston. FF—Follow: GG Grove RI H—H 
i press eh 
HYDRAULIC PAC] 
S thre ( \\ ( ‘ tc ' t » 
pa gs re ist 1 V artic | \ 
Keb \ e tollo ila w 
FIVE! r los pressure in pounce 1 () ‘ ( 
tion « ( ‘ ‘ 
/ .2/ PY (.2 is an average value) 8) \ 
But the total pressure on the 1 SHOT Pp , 
| met p 
P A [2 Q ] thie ‘ eathey 
| packing 
erefore the tion of the total p i ihe fs . . 
sure 7? which is lost oe iileos ; 
f 2pD 255 expe . separate 1 
Pr U4 p2 LD : t t the it washer 
4 p ( t 1 t | ept 
This equation correct hows. that \ e oO 1 the 
the loss of pressure, and theretore « time to 1 e it isiderabl 
work, due to packing ftrictio1 ric n It equi to b n over 
versely as the diameter. That that we t el ul d wi t con 
have a certain size of steel to cut, and t | ‘ ut rapidly 
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and no repair is possible except to stop 
and renew the packing, no matter how 
great the emergency requiring the ma- 
chine to continue working. 

These defects probably led to the in- 
troduction of the ordinary form of stuff- 
ing box and gland for hydraulic work. 
There is nothing peculiar in its construc- 
tion, except that the end of gland and 
bottom of box are usually made without 
and the are and 
heavy. The packing consists of from 
four to six rings of fibrous material. A 
braided packing, saturated 
tallow, is used. The addi- 
tion of graphite also gives good results. 


bevel, parts strong 


square flax 


with much 
may be 
to be 
practicable 


But almost any good packing 
used. This method of packing is 
recommended wherever 
Sometimes limited space and other con- 
siderations make its use impossible. It 
convenient, easily and quickly 
ram 


is cheap, 


repacked without taking the out 
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Copying Drawings. 


BY W H. SARGENT. 


The slickest draftsman in our office at 
this kind of work is a little, dark-com- 
plexioned fellow who sits in a corner and 
says never a word. He has a glass eye 
and three wooden legs. His name is 
“Camera.” He his cap off at a 
drawing for only a minute, and says to 
the foreman: “I have made a more ac- 
curate copy than any tracer in the office 
could have done; every exact, 
every circle is true, and all your figures 
are correctly copied. If you are using 
your drawing for constant reference | 
will only delay you a minute, and your 
copy will be ready for printing in an 
To any intelligent man such an 


takes 


line is 


hour.” 
appeal will not pass without a careful ex- 
amination, and as an aid to such as may 
be interested I offer the following. 
One-half of the expense should go into 
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required enlargement or reduction. Hav- 
ing used a hand camera for some years 
I had supposed that there were no plates 
equal to snap-shot plates, just as we boys 
used to think that fine grained, quick- 
burning rifle powder was the best even 
for large bore guns. For pictorial work 
the plates must possess a certain softness 
of colorand delicacy of detail, but for copy- 
ing the negative must yield only abso- 
lute black and Now there 
are plates made for this very purpose— 
plates which by proper treatment will 
give a background as black as velvet, 


clear white. 


and the lines will still remain clear glass 
These are known as process plates, and 
can be had from all the leading makers, 
and will give results impossible to secure 
on the ordinary commercial, rapid plates; 
they are also much easier to work than 
the quick plates, as they contain more 
silver, and are not so cranky about de- 
veloping; being less sensitive they can 








































































































If a leak appears it is stopped by pulling the lens, of which there is a confusing be developed in better light and dried by 
down the gland a little. and if even this number of kinds, the anastigmatic, hemi- heat, baked if need be. Directions for 
is for the time being impossible the spherical, aplanatic and rectilinear, all developing accompany each box, and if 
Le) 6 
| 
° 2 XK 
° a 9) g 
a - T 7 
— 
FIG. 1.—COPYING CAMERA AND STAND. 
packing does not cut out rapidly, but possessing properties more or less pro- these are followed closely a good nega- 


will usually last until a chance is found 
to repack. 

There are, however, many cases where 
the gland cannot be applied, as on pis- 
tons of operating valves and double act- 
For another 
of leather packing is made, consisting of 


ing cylinders these form 


a ring of rectangular section, made of 


several leather washers cemented and 
The application of it 
I am told 
that this was first used by Wm. Sellers 
& Co. 
against the surface to be packed, and the 
water is allowed behind the 


This presses it out against the sur- 


pegged together. 
to a piston is shown in Fig. 3. 
The rings are cut to fit closely 
free access 
ring. 
face, making a tight and durable packing. 
To make it the only special equipment is 
a good washer and a 


cutter press 


(weights will do) to cement the rings. 


portional to the lengths of their names. 
It is required of a copying lens that it be 
capable of reproducing a drawing with- 
out showing the least curvature or distor- 
If the outfit is to 
used for copying purposes only the box 


tion of any line. be 
] + 

known among photo-engravers as an“‘en- 
larging, reducing and copying camera” is 
but if 


money invested he naturally feels that he 


required, one has considerable 
ought to take other pictures, as views of 
buildings or photographs of machinery, 
in which case he prefers a “universal” 
camera, since that is designed for all pur- 
The should 
mounted on a stand, as shown in Fig. I. 


poses alike. camera be 
The copyboard lets down, as shown by 
dotted lines, to facilitate the pinning on 
of the copy, and the bed is graduated so 


that the camera may easily be set to any 


tive may be produced almost as easily as 
a good blue print. Most drawings will 
usually be reduced in 
very large plates are used. 
mounted 
shown in Fig. 2, 


copying, unless 
A print from 
card, 
blue- 


a Ioxi2 plate, on a 


as 
with a 1% inch 
print margin for dirty fingers, makes a 
very convenient shop print, provided the 
subject is of such character as to permit 
of so much reduction. If you or I were 
a full-size 
drawing we would the 
lines about as broad on the small drawing 


as on the large one, since each has a cer- 


making a quarter-size copy of 


probably make 


tain width of line to which we are most 
accustomed, but the 
such discrimination. 


camera makes 
Given a drawing to 
make a quarter-size copy of and every- 
thing will be reduced in this proportion, 
each line being not only one-fourth as 


no 
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long, but one-fourth as broad, and, as 
they are only wide enough for legibility 
in the original, it follows that there is a 
limit to the amount of reduction, and it 
will be found difficult in practice to hold 
the lines if they are smaller than one- 
fourth or one-fifth of the original. In 


speaking of the times of enlargement or 
























































FIG. 2 


MOUNTED COPY WITH BLUE PRINT 
BORDER. 


reduction, I mean the comparative diam: 
ters or lengths, and not the areas of the 
drawings. The diagram, Fig. 3, 
the distance from the copy to the lens, 
and from the lens to the plate for differ- 
ent multiplications, / being the length of 
the focus in inches. 


will show 


The proportions a drawing will assum: 
when reduced may be ascertained in this 
A,B, ©, D, 
Fig. 4, we wish the width reduced to the 
size E F, and desire to know the hight of 
the reduced. Rule the 
diagonal B D, lay off the proposed width 
E F on the base line and raise a 


way: Having, say, a drawing 


drawing when 








perper 
Ww 
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° a 
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aN £ Times 
larger or 
amaller. 
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REDUCTION SCALE 


dicular at / until it cuts the diagonal at 
G, then F G will be the other dimension 
of the reduced drawing 

The length of exposure varies accord- 
ing to the conditions. When reducing, 
all the light from a large drawing is con- 
plate, but in enlarg- 


densed upon a small 
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ing the light from a small drawing is dil 
fused over a large plate, requiring more 
time. Drawings on buff detail paper re- 
quire about twice as long as on white pa- 
per, while good strong blue prints can be 
sucessfully copied by gliving them a com- 
paratively short exposure and a slow de- 


and stuck on, and any view not wanted 
can be covered up with paper. The Ca- 
nadian Patent Office, as you know, re 


quires two sets of drawings on tracing 
cloth 


the size required, and make your t 


Reduce the working drawing to 
racings 


from a platni print, and thus avoid mak 



























































velopment. Under good conditions of ing an original drawing Photograph 
light, with a rapid lens and a medium reproductions all sketches may prove 
stop, a full-size copy of a white paper valuable in cases involving the question 
drawing may require one and a half or of priority invention, Now, it may be 
two minutes’ exposure; under an arclight argued against this article that the plates, 
this may be reduced to fifteen seconds. etc., are very expensive. So they are, the 
Most prints for shop work will probably 16x20 e costing about $1 each, but, as 
be made on blue paper, as this gives ex-_ they y be exposed, developed, dried 
cellent results. ‘Platni’ paper, recently and printed de of an hou e saving 
introduced, proves valuable for mecham the drait in’s ! t ibility 
cal work, as it is treated the same as the’ to get drawings into the shop quickly wil 
iamiliar blue-print paper, requiring no pay vhole box of pl the fir 
chemical developer, no toning, merely rb 
washing in water, slightly warmed, to St. Johnsbury, Vt 

A 8 

= F 

D Go 

IG. 4—SHOWING HIGHT OF DRAWING FO! EN LENGTH 

produc permanent print showing inde A New Grinding Material, 
ible black lines on a white ground. Sine \ United Stat patent has recently 
there appears to be no gelatine or othe een ued Wiktor von flory 
sizing on the paper, the print may be Russian, for a new process of 
shaded with India ink or tinted with wa ducing an abrading material which, 
ter-colors without danger of washing | tates to be equal 
up the outlines I was asked to make Phe re 
a drawing from a photograph showing ployed horoughly hed 
a certain locomotive resting upon a scalt ed in 1 pasty 
of peculiar construction. I felt equal to ( d en burned at tem 
the scale, but not to the engine, witl all ‘ i t 200 ahr Lhe re 
its details, especially as the drawing wa t v hard product, with a 
going before the railroad people. I made ( 8 0 Moh1 €, O1 
a negative from the photograph, enlarg to that of emery Che material is 
ng it several times, and took a print on ed and d for making wheels, o1 
platni paper, upon which I drew in the any the purposes for which emery 
scale as desired, then photographed thx ployed. Speaking of the wheels 
whole down to the size required, and e specification makes the questionable 
made an acceptable job It is easy to um that also ha the advantage 
“fake” up copy for the camera; drawings it hardened steel treated therewith 
can be pieced together, tities and reading does not loss hardness and that but 
matter can be cut from something else ttle dust made.’ 
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A 36 Inch Lathe. 


The 36-inch lathe shown in the half 
tone has several points of interest in itself, 


and is also interesting in the fact that it 


represents one of several recently built 
for the French Government, the build 
ers being the Davis & Egan Machine 


Tool Company, Cincinnati, Ohio. 
The the lathe 
readers are sufficiently familiar with, but 


general design of our 


a number of novel features are embodied 


in the present construction It will be 
noticed that the compound rest differs 
from the usual practice in that there are 


two slides always at right angles to each 


other above the swivel. The movements 


of these slides are independent of each 


other, and also independent of the travel 


of the rest across the carriage and of the 
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bed, while all the 


power operated in either 


carriage along the 
movements are 
direction 

the lathe 


the pitch of 


\s the screw cutting done by 
must be to metrical pitches, 
the lead screw is I centimeter, and gears 
are furnished to cut 43 different pitches, 
ranging from 2 mm 

The lathe 
by belt or by the screw gears, 


to 50 mm 


feed may be either 


the latter 


cutting 


being usually employed where very coarse 


feeds are required, the range of feeds be 


ing for the belt from 2-100 mm. to 
63-100 mm., and for the screw gears 
from 23-100 mm. to 8 mm. To 
change from belt to gear drive, one bolt 


is slackened and the intermediate feed 


gear arm is swung around until the gear 
the 
feed it is 


fixed 
belt 


engages with one on screw, 


and to change to 
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swung the other way to engage with that 
on the feed pulley. In this operation the 
belt pulley is not moved, although when 
necessary it may be shifted for tighten- 
ing the belt. 

two 


the lathe has 


pairs of tight and loose pulleys, those for 


The countershaft of 


backing being smaller in diameter, and 


the loose pulleys of both pairs being of 
double width, so that both belts may be 
shifted by one shipper, and this shipper 
is operated, either automatically or by 
hand, from the front of the carriage, the 


connection being by means of the ver 


tically moving rod at the back corner 
of the headstock. The power feed is re 
leased at the same time that the belt is 


shifted, the operation occurring with the 
lathe running in either direction and also 


with the carriage moving either way 


LATHE WITH SEVERAL NEW 
The long horizontal rod in front of the 
lathe does not turn, but tips or rolls a 
short distance either way, a short lever 


at the headstock end, a cross connection 
the bell 


lever at the back transmitting the motion 


under headstock, and a crank 


to the shipper rod. There are two helt 


cal springs upon the cross connection, 
one of which is put in tension by the 
operation of starting the lathe in either 


direction, and the rod is then locked in 
col 
the 


the 


its position. There are adjustable 


lars on the horizontal rod, and as 


carriage advances a small lever at 
left-hand corner of the apron strikes the 
collar and is lifted enough to release a 
the the 


For shipping by hand the lever 


catch and allow spring to throw 
shipper 
projecting from the middle of the apron 


down below the hand wheels is used, and 
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the holding and releasing latch catches 


the back of this lever. A small lever pro- 


jecting outwardly from the right-hand 


corner of the apron releases the feed by 
hand, and is also tripped automatically 
at the same time that the belt shipper is 


released. A lever projects from the in- 


side of the apron at the right for revers- 
ing the feed, and the lever standing ob- 
liquely below the large hand wheel at the 
left throws the hand wheel pinion out of 


engagement when screw cutting. There 


are the usual friction devices for throw- 


ing in each feed separately as required. 


As was mentioned at the beginning, 
several of these lathes were built for the 
French Government. The specified al 


lowance of variation for the pitch of the 
lead [ 


meter 


screw Was I-10 ol I Imm. in I 


(.oo12 to 1 foot), the same allow 
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the lism of 
the spindle with the shears 


the 


' ; ' 
ince being made for paralle 


the 


the 


and tor 


rectangularity ot carriage with 


shears 


AAA 


It is reported that a combination § of 


producers of foundry iron has been 


nearly completed by which practically all 


the producers of such iron Fast, West 
and South will be associated 
A A A 
Mr. Elwood Ivins, president of the EI 


wood Ivins Tube Company, of Philadel- 
been granted patents 
that is, 


phia, has recently 
called 
tubing the thickness of which varies for 
the 


on what is taper tubing, 


purpose of strengthening it in cer- 


tain portions, such for instance as for 


tubing used in bicycle construction 
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Improved T-Squares. 
Mr. E. L. 


is making 


Deane, of Holyoke, Mass., 


some imporved draftsmen’s 


T-squares, an example of which is illus 
trated by the 


accompanying engraving, 


from the most elaborate 


Mr. 


functions of a T 


which is made 
ot the 


intended to combine the 


squares made by Deane, and 


square and protractor, the other squares 
being more simple in construction, but 
all having the feature of adjustment of the 
blade seen at the left of the accompany 
ing engraving. 

In the square illustrated the blade is ar 
angle, as indi 


ranged to swivel to any 


cated by the graduated arc, and can be 
















clamped in position by the lever seen 
above the blade The end of this lever 
is formed into a cam or eccentric, which 
tightens the washer shown under it, and 


The 
is pivoted is 
this 


thus clamps the blade in position 


pin to which this eccentric 


in fact a screw, so that by turning 
lever in a horizontal plane the cam may 
required de 


be made to tighten to any 


gree of pressure, and lost motion or 
wear cannot interfere with its satisfactory 
working 

\fter this cam has been tightened the 
lever arm seen above it and at the left can 
be adjusted to secure the precise reading 
means of a 


head 


two 


desired, and this is done by 
threaded stud which is fixed in the 
of the fitted to it 
milled of these be 


square, and has 


shown, one 


nuts, as 
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ing within a slot in the end of the arm, 
the other outside the arm, so that by this 
arrangement all lost motion can be com 
pletely taken up. 

\ simpler form of the square retains 
the last mentioned adjustable feature, and 
the blade 
clamped in any desired position, but there 


can also be swiveled = and 


is no graduated arc for indicating angles; 
and a still simpler form does not provide 
for swiveling the blade except by means 
of the adjusting arm, and this is intended 


only for the accuracy of the 


maintaining 


square or for setting to very slight 
angles 
We have had an opportunity of inspect 


} 


ing and testing these squares, and have 


found them to be well made and good 


tools 


A AA 


Army Officers versus Civilians as 
Superintendents of Armories. 


In England they are paying some at 


tention to the same question we have 


been discussing recently as to the advis 


placing the manutacture 


ability of 4 


irms under the direction ot army. of! 


Discussing a recent appomtmen 
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paid at any rate and were for other rea 


sons entitled to such positions when they 
became vacant Po this argument ou 
contemporary, Engineering,” opposes 
the very common sense view that such 
positions should not be filled on the 


ground of the government's duty or ob 


ligations to individuals, but with the sol 


object of securing the most efficient man 


for the and it goes on to demon 


plac Se, 


strate, we think very clearly, that army 


officers are by training and acquired 
mental habits entirely unfitted for sucl 


Wi 


follows: 


positions quote irom our contem 


porary as For the direction of 


factory operations of a mechanical na 


ture a trained engineer is needed In 


invention—whether of a 


origination or 
gun, a sewing machine, or any other en 


gine of war or peace—the user has full 


est opportunities of discovering defects, 


id should 


best 


at have, other being 


things 
suggesting im 
that 


oblivious 


equal, the chance ot 


provement. It is a fact, however 


the user of a machine is often 
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to its want of pertection tle becomes 


accustomed to its limitations, so that ex- 


perience and skill enable him to use a 
faulty weapon to his own and most other 
persons’ satisfaction Thus it is. that 
new departures often originate with out 


siders, and it was stated during the de 


bate that improvements in ordnance have 


mostly been suggested by civilians 


Krom whatever quarter, 


however, mili 


tary inventions come, it is the duty of the 
ordnance factories to translate them into 
Instruments ot wartare, once they have 
been approved On the other hand 
there can be no doubt as to whom the 


should be re 


suggested 


erred r approva Ile must be tne 
soldier or user. His complete grasp of 
th | | ] 
tiie su C4 s stereotyped Knowledge 
every ce mav mak« him take 
rr granted 1 ters which he oks upon 
is unchangeable elementary pr ple 
ind thus keep | ! d in the ruck of 
Isto but once | thoughts have been 
ted ‘ I Live accusto ed eroove Nie 
a ( na ecarel than othe 
| t { re 1)! \ l 1 ‘ T 1 
= , , 
rote ) ta il change enn \ 
me fr ce 





‘ C4 Cl thi cendency if 
{) st l nati Mal it 
tor 1 tary ol 1 in the 
Cn be answerable to the nation 
represents by the Minister in Parla 
mient but tive Interterence should CCAS 
It is the dutv of the ordnance tactones 
to upply ul ol 0 Wal to the re 
lirements « tomer thre ny 
ind the \ IH] est Kecute , 
ders must be elt to the manage lent of 
thie ctor nd that management must 
| ceed m persons accustomed to me 
hanical, metallurgical, or chemical proc 
ESS These, with rare exceptior are 
ound among civilian 
There is one other point upon which 
tress must be laid, especially in these 
days whi workmen's combinations ex 


ercise so much power ever n vovern 
ment factories, and that is the manage 

ent of workingmen The British 
vorkman needs an entirely different 
handling to that required for the man 
agement of soldiers. No doubt, with his 
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hereditary respect for a strong man, he 
needs a firm hand; but nothing could ve 
more disastrous than to apply to him 
the inflexible rule of military discipline. 
Those military officers who have been 
successful employers of labor — there 
have been a few—have succeeded in 
spite of their former training, and have 
had the genius to unlearn a great deal 
before becoming competent for their new 


duties. The military man does not often 
possess the necessary flexibility for tue 
task. - * ” * * * 
The Financial Secretary of the War 
Office made an announcement in_ his 


speech which must not be passed over. 
He said that “the War Office proposed 
adopting the Lord Morley’s 
Committee to Woolwich a 
designing branch similar to the design- 


view of 
establish at 


ing branches maintained by the firms 
of Armstrong, of Vickers, and others.” 
The intention is in many respects ex- 


cellent, but it has a danger, which, un- 
less kept in check, will counterbalance 
all its advantages. Such an office, in 
a government department, may easily 
grow to consider it has the monopoly of 
inaugurating new departures, and come, 
in a very short time, to look on all out- 
interlo- 


inventors as meddlesome 


No small knot of experts, even if 


side 
pers. 
they be of the highest caliber, can be as 
fruitful in invention as the great mass of 
engineers and others throughout the 
kingdom, or, for that matter, through- 
out the world. If the designing branch 
is formed, it should not be the author- 
ity for pronouncing judgment on outside 
suggestions; on the contrary, it should 
be put in competition before an impar- 
tial tribunal with the great body of un- 
official inventors. 

In England they have tried both plans, 
with the result of finding the mechanical 
work of their armories much the better 
managed when in the hands of civilians 
whose training and 
ence have been such as to specially qual- 
ify them to have charge of manufactur- 
It is 
simply preposterous to suppose that be 
taught the manual 


education, experi- 


ing operations and to direct them. 


cause a man has bee 
of arms and has studied the science of 
fitted to direct 
It is especially 
should 


warfare, therefore he is 
the manufacture of guns. 
that 


be held in a country like America, whose 


preposterous such an idea 


mechanics have done so much for it and 
which is better known abroad to-day for 
its mechanical achievements than for all 
it has done in a military way. 

A man may run a locomotive all his 
life and learn by so doing nothing of the 
science or practice of locomotive con- 


And 
looking 


struction. locomotive building 


concerns for superintendents 
learned 


locomotives. If 


consider only men who have 


how to construct we 


want a jack-knife made we don't go to 


the man who has had experience only in 


using jack-knives 
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Willans & Robinson. 

At a recent meeting of Willans & Rob- 
inson, Ltd.,of Rugby, England, the report 
of the chairman of the board showed a 
most gratifying condition of the business, 
it having grown far beyond the original 
or even later expectations of the directors. 
It had become evident also that much 
larger sizes of the Willans engine woud 
be called for than had originally been 
expected, and it was declared that the 
engine had shown itself to be even more 
successful in the larger sizes than in the 
In relation to the recent 
labor difficulties in England the chair- 
man made the following statement: As 
has been mentioned before, the great en- 
gineering strike did not affect the rela- 


smaller ones. 


tions of the company with its work peo 
ple. the felt 
strongly that the Federated Employers 
were in the right, and they did not con- 
more mis- 


Nevertheless directors 


ceal that no 
chievcus movement, from the point of 
view of the interests of the country, had 
ever been undertaken by the leaders of 
In their opinion the real ques- 
tion not whether should be 
longer or shorter, or even whether the 


their opinion 


the men. 
was hours 
masters, as the phrase went, should man- 
age their own works, but the still more 
serious question whether men should do 
honest work at all; whether they should 
do a fair day’s work, or whether they 
should act almost avowedly on the prin- 
ciple of turning out as little work as pos- 
On these grounds the directors’ 
sympathies with the 
but they felt that they could not honor- 
ably join the federation, for they had no 
possible ground for difference with their 
No demands were made by 


sible. 


were employers, 


workmen. 
them, nor was there probability of any 
being made, because for many years tis 
company has enjoyed to the fullest ex- 
tent that liberty in arranging the work 
of their shops, and in settling the con- 
ditions of labor, which other employers 
have now only obtained after a disas- 
The firm of Willans & 
battle, and 
unaided, many years ago, and not only 


trous struggle. 
Robinson fought its won it 
have its relations with its workmen been 
uninterruptedly cordial from that time to 
this, but there is ample evidence that its 
methods of working and its insistence 
upon honest work have the approval of 
the workmen and are in no danger of 
challenge them. We hope these 
excellent relations will now be even bet- 


ter still; 


from 


for in pursuance of a long de- 


sired scheme for binding our older 
hands more closely to us, we have in- 
stituted (since the close of the strike) 


a system of long service bonuses, which 
we think will give our men a strong in- 
ducement to remain with us, and the of- 
fer of which, I am glad to say, was re- 
ceived with much satisfaction. 

[This experience would indicate that 
the blame for the late quarrel did not rest 


Ep. ] 


entirely with the men.- 
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Letters from Practical 


Men. 


Engineering in Vancouver. 


Editor American Machinist. 

Many years ago a friend lent me a copy 
of ‘“Chordal’s Letters.” I read it, and 
have never forgotten its contents. In 
my twenty-five years’ experience as a 
machinist how often have I wished that 
Chordal could 
have had sufficient material 
of books as large as the Encyclopedia 


were in my shoes; he 


for a series 


Britannica. 

I have been very much addicted to see 
ing the errors of judgment and ignorance 
of others in my wanderings on the face 
of this globe, and am fully satisfied that 
it is a very poor occupation. 

The letter of L. C. Sharp in your issue 
of March 17 is in my humble estimation 
the sort of thing that is likely to benefit 
the poor machinist. I know that our old 
friend Mr 
chanical superintendent or general fore- 
man of all the principal shops from Pitts- 
burg to San and is doing 
rough work in a jobbing shop in British 
Columbia, only because his family is here 
and he wants to be with them, will say: 
“IT suppose Sharp thinks he is giving us 
something new; why, I used those things 


Hoodoo, who has been me- 


Francisco 


in Denver, Col., twenty years ago.” 
Never mind, friend Sharp, and _ all 
other readers of the “Machinist,” give 
us all the kinks you can. I am foreman 
here, chief draftsman, lathe 
hand, consulting 


machinist 


and bench engineer, 


shipping clerk, etc. One machinist, one 
laborer and one disinterested boy form 
my staff. I have a nice little shaper— 
American made, a 20-inch drill—no back 
gear; an old 26-inch gap lathe that I turn 
everything on; 5-16-inch punches is my 
smallest job, and a 63-inch pulley with 
five grooves for 1-inch rope my largest. 
When I see another 63-inch pulley come 
in the door I start for the 
Klondike, and it would be a long time 
before I would come back 

I frequently look at the advertisements 


prope se to 


of modern tools in your paper and long 
to have a try at some of them, and I envy 
the out 
without worrying all the hair off their 
heads, trying to bore half an inch of sand 
hole and good 
working fit on a shaft that is in its place 


men who can turn good work 


out of a 2-inch get a 


in a mill about two miles away, or per- 


haps building a machine for some in- 


ventor from drawings that resemble the 
tracks of a hen in a light fall of snow. 
ago I was asked 


A man said to me, “I 


Some weeks a very 
simple question. 
am going to build a stern wheel steamer 
140 feet long; what size feed pump will 
be necessary for her?” 

I told him to diameter of 


give me 
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cylinders, stroke, point of cut-off and 
revolutions per minute, and I would talk 
to him, and I really that he 
thought I was no authority on pumps at 
any rate. A day or two ago I was in a 
mill, and the foreman asked me to look 
at his new steam pipe, 12 inches diameter, 
steel, from boilers to engine. At first 
engine a 12-inch tee reduced to 6 inches, 
and 3 feet of 6-inch pipe from tee down 
to engine from the 12-inch horizontal 
pipe. An expansion gland in 12-inch 
pipe about 4 feet from tee between en- 
gine and boiler. ‘What do you think of 
it?” said he. “You require preventer 
bolts on gland to keep it from blowing 
out,” was my answer. ‘“‘Not necessary,” 
was his reply. Just before shutting down 
last night the expansion gland and all 
pipe fittings between it and the engine 
dissolved partnership, fortunately with- 
out injuring anyone, and the wiseacres 
of this otherwise 
known as the Board of Trade, are stren- 


believe 


enlightened town, 
uously opposing a bill to make the in- 
spection of boilers compulsory and the 
licensed engineers im- 
the plea that it 
detrimental to trade. It is 
since the fool killer paid us a visit, but I 
he comes 


employment of 
perative, on would be 


a long while 


think we are ready for him if 
soon 
Geo. M. TayLor 


Vancouver, B. C 


A aA aA 


Rig for Drilling Plug Holes in 
Bushings. 


Machinist: 

rig, de- 
signed for drilling the holes in composi- 
the plugged 
material 


Editor 


I inclose sketch of a 


American 
which I] 
tion bushings; holes are 
with anti-friction for 
cating. The holes are slightly tapered 
toward the center so that when the bush- 
ing is pressed into place the plugs will 
The bushings have twelve 
longitudinally, 


self-lubri- 


not drop out. 
lines of holes 


and the holes also run diagonally across 


running 


the face of the bushing 

As will be seen the spindle (in the part 
that fits the barrel) has as many flutes as 
the bushing has lines of holes, and the 
set screw at the side has a tongue milled 
on its inner end to fit the 
The end of the spindle project 


1 


flutes in the 


spindle 


ing at the right has a grooved sleeve 
held in place by the nut, its diameter 
over all being the same as that of the 


spindle, so that it enters the barrel freely 


from center to center of 


‘The distance 


the alternate grooves in the sleeve is the 


same as the distance from center to cen- 
ter of the holes to be drilled The sleeve 
different sleeves 


is detachable, so that 


may be used for drilling larger or 


smaller bushings where the holes vary in 


and distance 


size 


j r 


The rig is bolted or clamped upon the 


the bushing to be drilled is 


drill 


table, 
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mounted on the spindle and held in place 
by the cones, the spindle is pushed in as 
far as the shoulder at A and the first hole 
is drilled with the latch in groove a. The 
latch is then unlocked and the spindle is 
drawn out so that the latch enters groove 
b, for the next hole groove c, and so on 
for the entire length of the bushing to 
be drilled. The latch is then unlocked 
and the spindle is pulled out until the 
collar H strikes the end of the barrel, 
when the wide groove at / is opposite 
set screw and the spindle can be turned 
until the tongue enters the next groove, 
which brings the bushing in position for 
the next line of holes. In this next line 
of holes the latch will be locked in 
grooves e, f, g, etc., instead of in grooves 
a, 6, c, as in the first line. 

I use a Farmer drill the 
ground back to the right taper, and with 
a little smaller than the small 
The point is 


with lips 


the point 
end of the hole to be drilled 


31-205 


know pretty well what the word amateur 
means, and yet we all abuse and misuse 
it. The true amateur is one who follows 
an art or performs some of the operations 
of a given trade not under the conditions 
of a life occupation, or to make a living 
by it, or usually not at all for purposes of 
gain, but purely for the love of it, or, if 
that is too strong, on account of the great 
interest which the given occupation may 


have for him. It is obvious that to love 


a thing one must first know something 


about it, and to some extent understand 


and appreciate it; and for those who 


stand in this attitude toward machin 


work I have unbounded respect 

But the amateur who is still altogether 
too numerous is a very different kind of 
love, as evi 


animal. He also may be in 


denced by his persistency, but it is with 
what his uninformed mind has conceived 


We all 


“natural 


and not with the real thing know 


the fellows who, as they say, are 
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RIG FOR 


ground the same as any common drill 


A master bushing can be used instead of 
| 


1¢ 
il 


the grooved spindle, but I find that t 


spindle is cheaper and about as good 


The lever end of the latch comes directly 
the left. so 


under the milled nut at 


the operator can keep his hand on the 


] 


nut and grasp the lever with the fingers 

at the same time, thus leaving the other 

hand free to operate the drill lever o1 

hand wheel W. A. G 
A A A 


Amateur Work and Ways. 


Editor American Machinist: 
I think it is greatly to the credit of the 
‘Ameri¢ Machinist’ that it has never 


had any of the flavor of the regular ama- 
teur technical paper, and for that reason 
others, I 
about the 


among am 
think that it is 


the world for an 


best paper in 


We al 


iteurs to study 


DRILLING 


inclined to 


BUSHINGS 


yorn mechanics,” who waste their time 
in making absolutely worthless mechani 
il devices in ways and by means that the 
machine shop never dreamed of There 
ire publications, periodical and_ other 


owed purpose it is to teach 


the amateur how to turn out amateur 
products by the means and methods which 
teur wont to employ. The pres 
en | prolific of this clas f pub 
cation these latter days, probably be 
e a realizatio their general worth 
essnes dawning and spreading 
The book ‘Mod Engines and Smal 
B t not l \met Mla 
( ist,” Mar nd which has acci 
dentally come into my hands, is, as the 
notice avowed, thoroughly amateuris! 
throughout. It is like urvival from th 
days before the war (civil) Excellent 
1 paper, typography and _ binding, 


i most respectable pub 
than 


ith the name of 


sher upon the cover, there is more 
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a suggestion that it has been issued by 


some mechanical antiquarian as a cur 
osity. 

The book, which tells first how to make 
an oscillating engine, has fifty fifty-year 
old-style wood cuts. Two cuts in differ- 
the tile laid 


across a piece of tube to tell a fellow how 


ent parts ol book show a 


to file a flat place on it to solder tlie 
valve block to. A piece of wire screwed 
into this block makes a trunnion 
oscillating cylinder. Another 
a thread on the end and two 


piece of 
wire, with 
disks screwed on, makes the piston. 
packing for the piston is leather or rub 
ber. Think of that tor 
The fly-wheel is cast of lead in a pill box. 


a steam engine! 


wire with a 
the 


The crank pin is a piece of 


thread on each end = and cranks 


screwed on, and the shafts screwed into 


two other holes. If it is ever necessary 
to disconnect the piston rod the crank 
must be screwed apart to let it off the 


pin 
The book all 


through is perfectly consistent with this. 


This is only a sample. 
\s I understand it, this book really tells 
to make and how not 
that it 
has any right to be called a useful book, 


a fellow what not 


to make it I cannot make out 


although, perhaps, some enterprising 
parents will be buying it for their bright 
mechanical boys. 

| believe this kind of thing is all a mis 
take, and I am glad also to believe that 


it is going out of fashion. We don’t hear 


as much about Yankee whittling as we 
used to, and it is not because we have 
gone backward, but because we have 
gone ahead. [ven the amateur must 
work by more improved methods, and it 


is absurd to be to-day offering to teach 
him the crudest putterings of the ought 
The amateur needs 
the best 


to-be forgotten past. 


genuine information, and and 
most reliable of it. 
best that the best men are doing and how 
they are doing it. It is nowhere more 
necessary to keep good company if you 
ever want to be anybody than in things 
mechanical The best is never too good. 
and demoralization is the more rapid the 


The 


protected as far as 


farther we from it amateur 


get 
should be possible 
from everything amateuris! The things 
to see and imitate are the things that are 


turned out by the best shops, and the 


way to do it, as far as possible, is the 
The doing of things 


without 


way that they do it. 


without tools and proper ma 


terials is not worth studying or wasting 


time over, because it is not worth any 


thing after it is done. It is quite neces 


sary for technical schools to avoid the 


amateur habit, and it is therefore quite 
necessary for those schools to be properly 
equipped and for the instructors to be as 
exacting as circumstances will 
The 


impression that it 


permit. 
the 
difference 


foundation of amateur vice is 
makes no 
if anything is not just right 


TECUMSEH SwItFrt 


for the 


The 


He should know the 


AMERICAN MACHINIST 


Working Heavy Roll Necks. 


Editor American Machinist: 

It is the custom in many, if not most, 
foundries and machine shops’ where 
heavy rolls are made to cast the whole 
thing vertically, with a good long sink- 
ing head, and then to cut this latter off, 
reducing the roll from its full diameter 
to that of the neck by ordinary turning. 

I have seen some world-famous estab- 
lishments using world-famous heavy 
lathes and taking world-famous cuts from 
the gradually reducing diameter, piling 
up chips (and expense accounts) by the 
barrel-full, when there is a much better 


way, applicable to the roll either with or 


) Roll Body 


— =_ aa aa = 
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NOT ALL CHIPS. 


Waste 

















TURNING 


without removing the sinking head, and 
especially appropriate to chilled rolls. 
The process consists simply in turning 
with a parting tool a number of narrow 
grooves down to the “roughing” diameter 
of the neck, as shown in the sketch, and 
then by a tool parallel to the 
lathe 
of the chilled metal. 


the time needed for this job 


parting 
centers, removing ring after ring 
The power required 
and are 
about one-half that needed for roughing 
the whole length of the neck from the 
full the 


diameter. may 


roll-diameter down to neck 
parting 
conveniently be used at once, one each 
the 


straight, 


Two tools very 


center, and each is a 
plain, flat 


swaged out and ground in at the cutting 


side of dead 


bar very slightly 
end so as to give clearance 
The rings come in handy for accumu 


lator weights, foot-pieces for stands, 

packing-pieces on planer jobs, and a 

dozen other things. G 
A A A 

A New Application of the Vernier. 

Editor American Machinist: 

The vernier is about 250 years old. 
Its inventor, Peter Vernier, died in 1037, 
as director of the Mint at Paris. The 
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times of its slacking up when it should 


not; yet the discomfort and loss so 
caused have been patiently borne. The 
sketch gives an application of the ver- 
nier as a substitute for the set screw. 
It is sometimes essential to secure the 


slide poise of a scale beam at every mark 
screw in 
this, 
importance 


of its whole graduation. A set 
the bottom of the would do 
but in many industries the 
of absolutely correct charges and the de- 


poise 


pendency upon the setting ot poise com- 
pel a more reliable substitute. 

On the 
graduation 


beam sketched there are 300 


marks, which would require 
300 holes to pin the poise at each mark; 
but by the use of the device here shown 
the poise may be fixed at any mark, with 
only 60 holes in the beam and the 5 in 
the poise, the cotter being inserted in the 
different holes in the for the in- 
tervening marks of the beam. 


the 


poise 
The small 
how the 
The sim- 


sketch up at right shows 
holes in the poise are spaced. 

plicity and correctness of this arrange- 
ment will be evident, and this application 
of it to do in 


set screw MorTrcuoMAN 


may suggest what case a 
fails. KE. 


A AA 
Uses For Liquid Air. 


Editor American Machinist: 

I fear the line of reference to liquid 
air in your issue of March 24, 1898, will 
the that in 


give spite 


of the tact that the liquefaction of air in 


many impression 
considerable quantities has now become 
possible, the real advantage to be derived 
is insignificant. This is by no means the 
case, the additions to the store of scien- 
tific knowledge already having tar more 
than made up for the study and expense 
the inventor of the process of manufac- 
ture, Mr. Charles E. 
put to. 

In the first place we have obtained a 


Tripler, has been 


much lower than be- 
fore, and it is probable that in a short 
the 


lute zero, will be reached. 


temperature ever 


time point of 272° C., or abso 
This will en- 
able us to prove directly and further in 
vestigate the theories of heat, which have 
until now been founded largely upon cal- 


culations. By means of liquid air the 


effect of temperature upon metals can be 


1500 
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VERNIER FOR WEIGHT ON SCALE BEAM 


usefulness of this device is not confined 


to the obtaining of fine circular or linear 


measurements; it may occasionally do 


other service. The duties of a set screw 


are known; also the consequences some 


studied with ease, and it is seen that 
temperature has a great deal to do 
with ductility, tenacity and hardness 


When subjected to very low temperatures 


the colors of many substances change, 
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and some of the most brilliantly colored 
salts become nearly white when brought 
to the \gain 
to test the theory 


temperature ot igt C 


it has become possible 


of the electrical conductivity of metals 


at very low temperatures and to verify 


the laws which before were largely based 
upon theoretical considerations and tests 


between comparatively high limits 


All these, however, are laboratory ex 
But 


periments would not any one of 


them justify the thought and work which 


has been devoted to the production of 
liquid air? 

In the line of the practical application 
of liquid air little has been done, but the 
When 


liquid is 


possibilities drawn 


the 


seem great 


from machine the com 
posed of a mechanical mixture of oxygen 
and nitrogen in the proportions of about 
I to 5 \s 
is slightly 


latter 


the boiling point of oxygen 


the 


iliter a lew 


higher than of nitrogen, 


first. and 


evaporates 


VANVAAUMA 


wens ay = 
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not be too make 


cager to 


progress made, but rather encourage 


what may in the near future give us 


greater control over the elements, and 


mechanical lines in which to work 


W.S. V., Ji 


new 


Philadelphia, Pa 
| There was no intention to make light 


of the matter, and the fact still remai 


that to find uses for liquid air is one o 
the problems of the time.—Ep 
AAA 
Wire Chuck Adapter. 
Editor American Machinist: 
The inclosed sketch shows how an 


engine lathe can easily be adapted to 


hold wire chucks, such as are used in 
bench lathes and in some engine lathes 
made for tool-room_ uss Although a 
makeshift, it furnishes at small cost a 
fairly good substitute for a lathe designed 
to hold the chucks, and retains the longs 
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DRAW CHUCK ARRANGEMENT FOR LATHE AND GRINDERS 


hours’ exposure the remaining 


liquid 


contains about 75 per cent. of 


seems to be 


Oxygen 
this 


expanded into cyl 


There no reason why 
liquid should not be 
inders, and then used for the oxy-hydro 
light 


where it 


gen and other commercial pur 


poses, would compare very fa 
vorably in purity with gas now prepared 
the 
field 


for its preparation being 


by chemical action \s a refrigerant 


liquid will ave a wide 
the 


very simple and requiring litt 


probably h 
apparatus 
le attention 


Its use as a means of transferring energy 


has been from the first one of the prob 
lems to be worked out, and while notl 
ing definite has been determined in this 
line, yet it is believed by persons who 
are as capable of giving a judgment as 


any that the day is not far off when small 


motors such as are now used for driving 


street cars and light machinery will be 


run by the boiling of liquid air 
The invention is of date 
that it is 


upon its possibilities 


such a recent 


yet too soon to pass judgment 


Remembering the 


development in steam engineering, let us 


taper hole, which seems to bx 


sirable for centers 


for 
finished 


engine 
the inside is atter it is in place 
is taken to always place it in 


the 


care 


the same position in spindle it will 


be true enough tor most work 


\ is tor removing the adapter from thx 


spindle \\ IX (y 


[In using chucks of this kind it 
important idy ntave to be ible t pa 
work through the spindle of the ithe 
and to this end we would dispense wit] 


the shoulders at the rear end of the draw 
rod, keeping it up to full siz ind tl 
bore the irgest permissible ‘ ' 


it.—] 
A A A 


Proportions of Compound Air Com- 
pressor Cylinders. 


I-ditor American Machinist: 


I should like to call attention to the 
conclusion 


his 
Compound Air Com 


fact that the 


Mr. F. A 


Proporti 1 


arrived at by 
Halsey, in paper on 
ing of 


inders,”’ to secure best econo 


pressor Cyl 


my, 1s not new so far as it relates to the 
relation ? wt kh 
\ ft dis S1o1 f this subject leading 
up to the s e conclusion may be tound 
on page 337 Rontgen Chermody 
namics —translated by Du Bots, second 
edition S88 Epwin G. Rust 
A AA 
American Lathes in England. 
Phe Mec] Engines ‘ Man 
ester, [ing d, pub ‘ 1 unt 
' . 
‘ ( t ce £ ‘ tiie Via tel 
\ i Iengineet wl thre 
e met! S 1 \1 ‘ i d kn 
1 e b we dl ul d 
Cre ‘ el \ ‘ | \ 
; ; \r ; 
1) ( \ l C1lLZ \ Cl } i ( 
ng 7 es to 14 Inch cen 
( t j ti Ss ( 
wing), eX SSEC el ery emphat 
] up Tl vet the 
; s op n th | 
' ' de. He stated 
t | t ection to tl | 
1 bed was t erved 
ecting table f rt: that grit 
t der the ¢ ve. wl caused ‘ 
. , ' ee play 
e, with the result that 
dl \ ' ted and accu 


D ‘ 1 oO 
( I \ ican ecarri were 
rette t t trouve ren 
\ { Line ne form 
( eee ‘ \ 
t 1 tal +] trouble to 
( ( tiie ‘ he I 1 ice he 
d find it head cm tee Aanecinan 


bane 1 | fort nd he thought 
ao the bed w vore 
d d titted 
AAA 

Ry nt ] thre Supre 
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‘ ( patent do not 

‘ t | b nd the clain 

A A A 

\VI ‘ } ly 
1 by ? nstruc n 
( e | Knecland 
| e ( Pittsburg, who 

n Ja y s ( t rder. ft 
Carnegie Steel Company for a 38-inch 
mill w ipped 
M 5 \ e patter had to be 

t 1 when it consid 

ed t ! veighed 70,00 
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AaAaaA 


Photography in the Shop, 


An unpretentious but valuable article 
in this issue calls attention to the uses of 
photography in connection with the usual 
processes of the drawing room, and 
vives valuable detailed information as to 
materials and practice. A photographer 
has come to be a very necessary person- 
age in a completely equipped drawing 
room. The making of pictures of ma- 
chines and details is becoming more fre- 
quent, and the use of half-tones made 
therefrom is a prominent feature of 
modern advertising. It is a simple thing 
to call in a professional photographer 
when a machine is fixed up all ready for 
him, but it is expensive, and the results 
so obtained are often far from satisfac- 
tory A photographer always on the 
spot, and always r ady, has every advan- 
tage, not only in availing himself of the 
most suitable conditions, but in being 
able to make successive trials if neces- 
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sary. It is a peculiarity of photography 
that interested amateurs everywhere are 
able to do and are doing as good work 
as the best professionals, so that there 
should be no difficulty in soon securing 
the necessary skill, and the shop photog- 
rapher would then be able to maintain 
a complete pictorial history of the shop’s 
products and incidents. 

But a more valuable service which 
photography may render in connection 
with the drawing room is suggested by 
our present contributor. The copying of 
drawings is shown to be a very simple 
matter when the apparatus is provided, 
and when a little experience has been ac 
quired. Three manifest advantages which 
the system must possess are evident at 
once. In the reproduction of any fin- 
ished drawing the labor of tracing is en- 
tirely done away with. The reproduction 
need not be of the same size as the orig- 
inal, but may be to any scale desired. 
The lines will be the same as those of the 
drawing, black upon white, instead of the 
unnatural and sometimes confusing white 
upon blue with which we are so com- 
pulsorily familiar. With the electric 
light, which is now in nearly every estab- 
lishment big enough to maintain an 
organized drawing room, the copying is 
entirely independent of the sun, and may 
be done at any time most convenient. It 
would seem that photography thus ap 
plied has a great future of usefulness in 
engineering establishments, and that the 
blue-print must inevitably be relegated to 
a more restricted sphere. The one objec- 
tion which may suggest itself as to these 
photographic reproductions of drawings 
is that there is a limit as to the size of 
them. This may be a beneficent feature 
rather than otherwise. It points the way 
to uniformity of size in shop drawings. 
and the size a handy one. Working 
drawings as big as a barn door are one 
of the still surviving nuisances of the 
shop. Big drawings may still be made 
when necessary, and they may be repro- 
duced in sections if they will not bear suf- 
ficient reduction, and the nuisance of roll- 
ing and unrolling and of climbing all 
over them when spread out will be 
avoided 


AAA 


The Expansion of Compressed Air 
Through a Nozzle. 


Our readers will remember the recent 
discussion in our columns on the subject 
of the presence or absence of refriger- 
ating effect when compressed air is dis- 
charged through a nozzle into water or 
the surrounding atmosphere. We are 
well aware that the action of compressed 
air under these circumstances is a mys- 
tery and a stumbling block to a large 
number of intelligent and generally well 
posted men, and on that account we feel 
real pleasure in presenting in another col- 
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umn an article by an acknowledged au- 
thority on this subject. 

Mr. Leicester Allen is widely known as 
the inventor of the Allen dense air ice 
machine, which is peculiarly well adapted 
to the requirements of marine service 
and has, in fact, found extensive applica- 
tion in that service. 

Mr. Allen’s article makes clear the dis- 
tinction between external work, or that 
done on some other body or substance 
than the air itself, and internal work, or 
that expended upon the air itself, and he 
shows that in the latter case the cooling 
due to the expansion is neutralized by the 
heating due to the air itself receiving the 
work. 

Perhaps the matter can be made still 
clearer by supposing an air compressor 
with its attached steam engine, to be 
operated by compressed air in the steam 
cylinder. The work is then done by the 
air in the power cylinder and it gets 
cold, but it is done on the air in the com- 
pression cylinder and it gets hot. Now, 
when air is discharged through a nozzle, 
the two actions are combined in the same 
body of air. Through the expansion 
of the air it tends to get cold, but 
the work of this expansion consists of 
agitating the air itself, and the heating 
effect of such action largely neutralizes 
the cooling effect of the expansion. 


A AA 


Questions and Answers. 


Name and address of writer must accompany 
every question. Questions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(44) L. W. F.,, Butte, Mon., writes: 
Our air compressor is a mile from the 
mine; there is a 4-inch pipe to a receiver 
in the mine, and then a 2-1nch pipe to the 
drills: is the latter pipe large enough to 
supply five drills? A.—Assuming the 
drills to be 3 inches, the size most com- 
monly used, allow 100 cubic feet of free 
air per minute for each drill, or, say, 400 
cubic feet for the five drills, as they do 
not work constantly, and usually not all 
at once. If the air is used at 6 atmos- 
pheres, or 75 pounds gage, the volume 
transmitted will be only one-sixth of this, 
or, say, 67 cubic feet per minute. The 
flow through the pipe should not ex- 
ceed 30 feet per second, or 1,800 feet per 
minute. The area of a 2-inch pipe is 
3-14 square inches, or .0218 of a square 
foot, then 1,800 * .0218 = 39.24 cubic 
feet per minute, or less than two-thirds 
of the required capacity. Many mines 
are piped as inadequately as this, but it 
does not pay if the use of the air is to be 
more than temporary. 


(45) P. J. W., Birmingham, England. 
asks: What is the best piston ring pack- 
ing to use for air hoists, supposing the 
pressure is 70 pounds and the diameter of 
the cylinder 5 inches, and the pressure 
alternately on each side of the piston? 
The packing must be absolutely tight, so 
that when the load is raised and the air 
is shut off the load will not fall. A.— 
The best packing which we know of, and 
that is also commonly used, is a leather 
cup on the face of the piston, with lips 
that are set out to the cylinder surface 
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by the air pressure. If, as stated, the 
pressure is to be applied to both sides of 
the piston, there should be a cup leather 
on each side, and there should be some 
projection or stop to prevent mutilation 
of the lip when the piston reached either 
end of the cylinder. We have never 
heard of any air hoist piston packing be- 
ing made “absolutely” tight, although 
in most cases when the air supply is shut 
off the descent of the load is quite slow. 
The air seems to ooze through the 
leather even if the lip is in perfect con- 
tact with the cylinder. The leakage is 
probably not greater in pneumatic than 
in hydraulic service. 

(46) P. H., Charlestown, Mass., writes: 
I have a stack 34 inches in diameter, as 
near as I can get to it. Now, if I travel 
it with a wheel on the outside of the 
stack what length will I have to cut it 
off? That is, it is going inside. This is 
the inside course, going on the bottom 
to lengthen the stack on a boat. It is 
not perfectly round, that is the reason 
that I have to use the wheel to get the 
length. The stack is No. 16 iron, and 
straight plate: how much shorter will | 
have to cut the straight sheet than the 
traveler measures? A.—This seems to be 
rather too fine a job for us to figure on 
satisfactorily. We understand that the 
wheel has been run around the outside 
of the outside course of a stack which is 
approximately 34 inches in diameter 
We do not know whether it has a butt 
joint or a lap joint, and in either case 
it is not easy to see how the wheel could 
could be run all the way around so as to 
give the correct measure. Probably a 
more correct measure could be got with 
a tape. As No. 16 gage is, in the best 
authorized list, exactly 1-16 of an inch, 
the difference in diameter of the two 
courses would be double this, or % inch 
= .125 inch, and the difference in circum- 
ference would be 125 & 3.14 = .3925 inch 
This would be all right for the difference 
if both the outside and the inside courses 
were cut off and rolled up at once, as 
both would elongate practically the same 
in the bending, but one being already 
rolled, a little should be allowed for the 
elongation of the one to be bent. If 
the outside of the outer course can be 
accurately measured by the wheel, or 
otherwise, if the inner course were cut .3 
inch shorter, it should be very near 
right. As we said at first, this is too fine 
a job for us to assume any responsibility 
regarding it 

(47) R. B. R., Tiffin, Ohio, asks: “In 
grinding internal and external cylindrical 
gages which one is ground first, as | 
understand that to grind both to the ex- 
act size would not permit the ring gag 
to pass over the plug and that the ex- 
ternal gage must be a little over size or 
the internal one a little under size. Which 
is correct?” A.—Either gage may be 
ground first and fitted to the other one, 
and we do not know that it makes any 
material difference in which order they 
are fitted, though it is usual to make the 
plug gage first because it is considered 
to represent the precise nominal di- 
ameter, any variation for fitting neces- 
sary being made in the ring. Perhaps 
the chief reason for this is that we pos 


sess far better facilities for measuring 
plug gages than for measuring ring 
gages. Such gages, if made with 
any great refinement, are finished by 
lapping, and when thus made very true, 


round and smooth can be put together 
notwithstanding that they are so nearly 
the same size that ordinary methods of 
measurement can detect no difference 
between them, though as a matter of fact 
the plug gage must of course be slightly 
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smaller than the ring gage, in order to 
get them together. Regarding this mat- 
ter Geo. M. Bond, who is in charge of 
the gage department of the Pratt & 
Whitney Company, says: “The diameter 
of the gage has considerable to do with 
the difference between the size of the 
plug and ring for a gage fit such as you 
mention. A ring gage 114 inches di 
ameter would have to be about I-25,000th 
of an inch larger in diameter than the 
standard plug, the plug in every case be- 
basis 


ing considered the reference or 
\s the size of the gage diminishes, this 
difference between the diameter of the 


plug and ring would evidently decrease, 
owing to the diminished area of surface 
contact. This depends, of course, on 
the gage being perfectly round, hard and 
smooth, or as near these conditions as ‘s 
possible to make them in the highest 
state of the art.” 
AAA 
Explaining It. 

Mrs. Chugwater—Why do the 
keep talking about 
the West Indies? What do they need of 


ce val? 


pape Ts 


“coaling stations” in 


Cuba is a warm climate, isn’t it? 

Mr. Chugwater—Don't you know any 
thing at all? 
sary 


Coaling stations are neces 


because warships have to travel 


about sometimes, and it takes coal to feed 
the fires that heat the boilers that supply 


the steam that moves the engines that 
cause the propellers to revolve in the 
water and urge the ships along. Under 


stand now? 

Mrs. Chugwater (still unconvinced) 
Why don’t they use natural gas?—Chi 
cago Tribune. 

A A A 

The government of Sweden has author- 
ized the construction of railway lines con 
necting the northern part of the country 
with the seacoast of Norway, for which 
tenders for rails will soon be asked. Mr. 
E. D. Winslow, United States Consul at 
Stockholm, will give full particulars to 
inquirers 

AAA 

The Spanish navy is said to be poorly 
supplied with machinists. The warship 
“Carlos V.”’ was recently delayed in sail 
ing by the non-arrival of twenty French 
machinists. In a modern naval engage- 
ment a machinist is likely to be as neces- 
sary as a gunner, although he may never 
win much glory. 


AAA 


The Baldwin Locomotive Works has 
received an additional order from the 
Russian Government for fourteen loco 


] . 
1oco 


motives, making in all thirty-four 


motives now in construction 


for that country 


process of 


AAA 
The Pennsylvania Steel Company has 
concluded a contract with the Russian 
Government to deliver 25,000 tons of 


steel rails at Vladivostock, to be used in 


the construction of the trans-Siberian 
Railroad 
A AA 


A press dispatch from Cleveland gives 
as one of the earliest results of the for 
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mation of the wire trust a reduction of 


wages affecting about three thousand 
people, and which, it is understood, will 


be extended to apply to all the employés 
of those the trust 
throughout the country. 

AAA 
from A. L. Ide & 


referring to a con- 


concerns included in 


We letter 
Sons, Springfield, IIl., 
for 
which was illustrated in our issue of June 


have a 


struction crank shafts of engines, 


13, 1895, and which consists of making 
the shaft and crank disk of one piece of 
metal with a steel core or strengthen- 
nter of the shaft and 


gun 
ing rod cast in the ce 
made a part of the latter. This construc- 
tion they inform us, after having been in 
use for several years, has proven to be of 
great value. It gives a shaft of very great 
strength, there having been not a single 
failure in the thousands of engines fitted 


with these shafts, and it is found that the 


gun metal makes a better bearing than 
where the steel comes directly in contact 
with babbitt This method we should 
add has been patented by the above 
named firm 

A aA iA 

Personal. 

\ssistant Engineer L. E. Gregory, U 
S. N., has been ordered to the New York 
Navy Yard 

Chief Engineer W. H. Nauman, U. S. 
N.. has been ordered to the “Constitu 


tion,” his unexpired leave being revoked 


Chief Engineer R. G. Denig, U. S. N., 
has been detached from the “Constitu 
tion” and ordered to the ‘‘Yosemite.” 

Passed Assistant Engineer G. R. Salis- 
bury, U. S. N., has been detached from 
the \nnapoli * and ordered to the 
‘Dixit <n 

Assistant Engineer R. K. Crank, U 
S. N., has been detached from the Nor- 


folk Navy Yard and ordered to the “Mer 


rima¢ 


Passed Assistant Engineer C. E. Rom 
mel, U. S. N has been detached from 
the Iowa” and ordered to the “Ar 
napo! ; 

Passed \ssistant Engineer B os 
Sampson, U. S. N., has been detached 

or t! *Micl nd ordered to the 

Prair 

P d Assistant Engineer J. L. Gow, 
i N., ha been detached from the 

yard at Boston and ordered to the 

Prairic 

Pa \ t J. H. Rowen, U. S 
N., has been detached from the Wasl 


“Bancroft.” 
We welcome personal items regarding 


men connected with the machinery busi 


ness Kindly ontribute what you can 
to this department 

Mr. C. P. Coleman, formerly general 
store-keeper of the Lehigh Valley Rail- 
road Company, | resigned to accept 
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the position of purchasing agent of the 
Bethlehem Iron Company, South Beth- 
lehem, Pa. 

A. C. Christensen, of 120 Liberty street, 
New York, left last month for China to 
make plans for a water-works plant for 
the city of Shanghai. 


Passed Engineer E. T. Warburton, 
U. S. N., has been detached from the 


“Bancroft,” after examination and pro- 
motion, and ordered to the “New Or- 
leans.” 

Chief Engineer W. F. Worthington, 
U. S. N., has been detached from the 
Clemson Agricultural and Mechanical 
College, Fort Hill, S. C., and ordered to 
the “Y. 


Mr. Edward R. Knowles, civil and me- 


- ” 
cee, 


chanical engineer, has become identified 
the Company, 
where he will have entire charge of their 
power motor department. 


with Sprague Electric 


J. T. Dover, who was for two years 
foreman for the Adams-Bagnall Elec- 
tric Company, has taken the superin- 


tendency of the American Ball Bearing 
Company, Cleveland, Ohio. 

Mr. Walter B. Hardy, who has been 
connected with the Revere Rubber Com- 
pany, of Boston, Mass., recently accepted 


the presidency and general managership 


of the Diamond Rubber Company, 
Akron, Ohio. 
Mr. Hans Renold, of Manchester, 


England, is in this country looking after 
improved equipment for his factory, and 
will also look into matters connected with 
electric “tram-ways,” he being officially 
connected with Manchester’s municipal 
system of electric lighting and street rail- 
ways. 


AAA 


Inquiries for Machinery. 
Those who make or may know of the 
makers of such machinery as is called for 
below will oblige us by sending name 
and address, mentioning the number of 
the inquiry. We cannot forward cata- 

We have inquiries as follows: 
52—From South Africa, for manufac- 


logs. 


turers of such stencils as are used in the 


sand-blast processes for etching glass- 
ware. 
53—From British Guiana, for ma- 


chinery for cutting, printing and stamp- 
ing biscuits. 
AAA 

The Columbus Engineering Company, 
of Columbus, Ohio, send us some sam- 
ple blue prints of steam engine designs 
The 
plan on which the drawings are made 
makes one drawing answer for all sizes 
of a given part within the range covered 
by the designs. This drawing has refer- 
ence letters in place of figured dimen- 
sions, and an accompanying table of fig- 
ures gives the values of the letters in all 
the sizes covered. The drawing sent us 
is for a balanced crank for a center 
crank engine, the accompanying 


which they are offering for sale. 


and 
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table gives the dimensions for all sizes 
between 7 and 20 inches bore of cylin- 
der. This plan reduces the amount 
of drawing to a very low figure 
and enables the designs to be offered for 
a small sum—either for a single drawing 
or for a complete set of center crank en- 
gine designs from 7 to 20 inches bore. 
The drawing is excellently done and the 
blue printing is very superior, while the 
design appears to be well thought out. 


AAA 


‘ « 
Commercial Review. 
NEW YORK, Saturday Evening, April 16, 1S°s. 


THE MACHINE TOOL MARKET. 


While the great war question, to be or 
not to be? is undergoing protracted de- 
bate and discussion by those who have 
the making of war, the industries of the 
country are already upon a belligerent 
We do not this 
nation has a casus belli or whether it has 


basis. know whether 
not, but there is one thing of which we 
pretty thoroughly convinced 
that is that if war is to come at all the 
sooner it arrives the better it will be for 
the business of the country; for just so 
much less time will everybody have to 


are and 


wait before the wheels of prosperity be- 


gin to turn again. The possibility of 
avoiding a conflict is a consideration 
sufficient to override the loss of many 


millions of dollars a day to the industries 
of the nation; yet among the eventuali- 
ties before us one of the most sickening 
to contemplate from a commercial view- 
point is an indefinite, not to say infinite, 


prolongation of the present state of 
nervous uncertainty. 

As no one knows to what extent the 
machine tool market would have im- 
proved by this time if the Cuban ques- 
tion had never arisen and the “Maine” 
had never been blown up, no one can 


tell just how much business has been re- 
tarded thereby; but that the stagnation 
been considerable 
from the statements of good authorities. 
Some, indeed, report fair inquiries for 
various purposes, but a good deal of the 
indirectly due to 


has one may judge 


business is military 
preparation. 

The hight of the demand for machine 
tools for projectile manufacture, etc., is 
over, but still we presume that any large 
lathes found in :tock would be taken up 
When the 
tracts were given out to projectile manu- 
facturers this class of tool went like hot 
cakes and stocks of them were readily 
swept Since the 
done with a rush and might be all over 
in a few weeks, the ammunition manu- 
could not wait for long 
liveries, and the shortage in engine lathes 
caused an advance in their prices, which 
is now being held as best it may. One 


readily. Government con- 


away. work must be 


facturers de- 


concern speaks of having advanced the 
prices of lathes of from 14 to 30 inches 
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in size some 10 per cent. The prices of 
most lines of machine tools are now re- 
ported about as formerly. 

Milling machines also have been in 
some demand for military purposes. For 
instance, a local house has sold one to 
go to Key West. The same concern has 
inquiries for tools to go to Mare Island. 

It is said that some of the Government 
contractors are now so overcrowded with 
work they 

Among the concerns in this locality 
that engaged in turning out war 
material are the United States Projectile 
which a few 
weeks was ordering tools in this 
market right and left; E. S. Bliss & Co., 
whose manufacture of the Wnitehead tor- 
pedo insures them a liberal slice of naval 
and the Sims-Dudley Defence 
Company, who have long been having 
their pneumatic guns built by the Garvin 
Machine Company. The Dudley guns 
throw a dynamite projectile, and have 
already done excellent service against the 
Spaniards in Cuba. They are now being 
turned out by order of tue United States 
Government for a kindred purpose. 

The Driggs-Seabury Gun & Ammu- 
nition Company, Derby, Conn., is re- 
ported to have received another large or- 
der from the Government, including 
eighty 4-inch guns, with mounts, twenty 
6-pounders, with and 38,000 
fuses. The Driggs-Seabury Company, 
which for many weeks past has been run- 
ning night and day, has now taken the 
plants of the New Haven Manufacturing 
Company, New Haven, and the F. L. 
Gaylord foundry, Ansonia, Conn. 

Taking it all and all, if the fruit of the 
war excitement has been a windfall to 


are sub-letting. 
are 
Broc klyn, 


Company, of 


ago 


work, 


mounts, 


Continued on page 37. 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 18. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn. 


Selden Packing for stuffing box, with or without rub- 
ber core. Randolph Brandt, 38 Cortlandt st.. N. Y. 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Aaswers 
addressed to our care w’ll be forwarded. 


Situations Wanted. 


Box 217, AM. MacnH. 
Box 214, 


Mech‘! draftsman wishes pos. 


Gas engine designer wants to change. 


AMERICAN MACHINIST. 


Iron foundry foreman wishes position ; machinery, 
heavy and light; first-class ref. Box 219, Am. MacH. 


Foremanship, general jobbing and repairs; twenty 
years’ exp., eight years foreman. Box 204, AM. MacH. 


Married man of 25 wants to learn machinist’s trade 
in first-class shop; five years’ experience around 
machinery; state your terms. Box 215, AM. MACHINIST. 


Young man, twelve years’ experience as all round 
machinist, tool maker, ete. (also has fair technical 
education), desires position as foreman in machine 
shop. Box 208, AMERICAN MACHINIST 
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Situations Wanted—Cont’d. 


Experienced mechanical draftsman, tech. graduate, 
references, desires position. Box 220, Am. MACHINIST. 


An all round machinist. of 20 years* experience, 5 
years as foreman, in many lines, at present steam eng., 
desires pos. as foreman. Box 223, care of AM. Macn. 


Foundry foreman, American, age thirty-eight, de- 
sires to make a change; upto date in modern foundry 
practice and the economic production of good work, 
Write for particulars, Box 199, AMERICAN MACHINIST. 


Wanted—Position as salesman or agency for mach. 
tools by reliable, smart man, England or America; auto. 
machinery a specialty; technical graduate; 14 years’ 
experience as mach. and draftsman. Box 218, AM. Macu 


Wanted—Position as assistant superintendent or 
mecnuanical engineer; 15 years’ experience in shop 
and office; have been chief draftsman, and also in 
own business; well up in marine, pumping and gen- 
eral machinery. Address ox 224, AMERICAN MACHINIST. 


Wanted—Position as supt. of machine works or fac. 
tory. by a first-class mechanic, 34 years of age, good 
draftsman, splendid executive ability, of 18 years’ 
experience in general machine work; for the last 
three years held a responsibie pos. as chief engineer 
of a large plant; best of reference. Box 213, AM. Macu. 


Help Wanted. 


Wanted Draftsman—A young man for detail draft- 
ing on light machinery. Address Box 211, AM. Macu. 


wid, 


Wanted—A mechanical draftsman, experienced in 
high speed steam engine work; must be competent to 
design ; permanent position. Box 221, AM. Mac. 


f Wanted—An expert commutator builder; only a 
thorvughly first-class mechanic need apply; state 
years of experience, Where last employed and refer 
ence. Address Box 212, AMERICAN MACHINIST. 
Wanted—Ry a New England machine tool mfg. 
company a man totakeentire charge of their foundry; 
must have good executive ability and be thoroughly 
familiar with details; state age, experience and salary 
expected; give ref. Address Box 216, AM. MACHINIST. 
Wanted—First-class, practical draftsman, with in- 
ventive ability, experienced in designing of machine 
tools, jigs, fixtures, ete.; must be quick, accurate and 
industrious ; state experience, wages wanted, and give 
references. Address Box 210, AMERICAN MACHINISt. 
Wanted -One or two first-class milling machine men 
and tool makers ; only those used to fine jig work need 
apply; also a first-class mech’l diraftsman, one used to 
Patent Office drawings preferred. Apply, with refer 
ences, stating ability and where last employed, to 
H. M. P., Beverly, Mass. 
“Wanted—A foundry foreman who is well up in 
modern foundry practice and understands how to 
produce goud work economically; none but strictly 
first-class men need apply; in writing state age, ex- 
perience and salary expected; also give references. 
Address lox 222, AMERICAN MACHINIST 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 

ers addressed to our care will be for- 


warded. 


Book, Dies & Die Making, $1. J. L. Lucas, Prov. R. 1. 


The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 


Best and cheapest Bolt Header, made by Baush & 
Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach'y to order; models and electrt- 
cal work specialty. E. O. Chase, Newark, N. J. 


Emery Whee! Dressers ; send for sample and price. 
Manufactured by Geo. H. Calder, Lancaster, Pa. 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Schumacher & Boye, Cincinnati, O. 

For sale or exchange for bicycle three volumes 
Joshua Rose “Machine Shop Practice.” Apply R. 
Wallace, 1319 Broadway, Brooklyn. 

Advertising Novelties Wanted—We will buy patents, 
manufacture for patentee or on a royalty, good adver- 
tising novelties Address P. O. Box 125, Erie, Pa. 

Lathes, planers, drills, milling machines, vises, also 
brass working machinery second-hand ; must be mod 
ern and in first-class condition. C.C. Wormer Ma 
chinery Co., Detroit, Mich. 

Parties having model work or light machinery built 
would do well to write us and get our figures for same; 
we havea modern shop, equipped with modern tools. 
Attleboro Tool Co., Attleboro. Mass. 

Gentleman repres’ng large firm of Brit. eng’rs and 
c’pit' lists is open to receive applica’ns for any first-class 
improv'nt con’t’'d with elec. work, with view to manu 
fav. or capitalizing same in Gt. Brit. Box 209, Am. Macu. 

If you use Brass, Bronze or Composition Castings 
write to us for prices; satisfaction guaranteed on all 
orders undertaken. James J. McKenna & Bro., 424 & 
426 East Twenty-third St., New York. Established 1833. 
“The advertising department of the American Ma 
chinist has on hand 20,000 drafsman’s thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will 
send the tacks anyway. 


“The best is as good as any.” 


he New 


Automatic 


and Gravity F eed 
Q & CShop Saw 





Tool Steel, 

Machinery Steel, 
Iron, Brass and 
All Other Metals. 


Cuts: 


Price—’Way Down. 


| Quality—’Way Up. 


Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 


tHe Q & C Sor 
Nos, 


The Qampl Comrany | 
New Yor 








Send for Catalogue. 


( & C Company, 


Chicago. New York. 


LONDON: Chas. Churchill & Co. 
PARIS: Hounsfield & Fils. 
BERLIN: Schuchardt & Schutte. 
MADRID: J. G. Neville & Co 


Continued from page 56 


the tool manufacturers it has been, like 
other windfalls, bruised and destined 
soon to decay 

A Liberty street machine t house 
expects to have a ct iment about 
forty tools ready r ship urope 

CW WW ( Ss 
El rRICAI ( N ( 

Phi Mexi | sent the 
Westinghouse Elect & M icturing 
( ) ‘ ( | < vate 
pow { t ict 
i unt gy ton riv S1,.000,000 ( the 
most imp t C\ cont pl ed in 
t ( trv | t ¢ < 
( the Mont \lto ( the 
Tlatnepantla R ef out 
6,000 horse-power, w be utilized to run 
twenty water wheels ipled » twenty 

0 } wer dvi Ss te erate a 

ent I I t ( y ot! 
~ 
I RON MARI 

Inquiri¢ s to the stat less 
have been made of sellers o irious 
lines ¢ ron and steel \ bar-iron dealer 

d at it t oO! ac nery and tool 
steel, et both reported a marked de- 
pression as the result, evidently, of the 
war scar¢ Local pig-iron brok¢ on 
the other hand, report a fairly good tone 
in that branch of business, and an active 
inquiry, notwithstanding the public un 
certainties. The war preparation § has 
had something to do with it For in 
stance, a large machinery establishment, 
which is doing a good deal of Govern- 
ment work, has doubled its pig iron or 
ders in the last three months. Rogers, 


Brown & Co.’s Chicago letter says Sines 


writing our last week's report some lively 


trading has been done in this market, 
and the tonnage of pig iron of all kinds 
sold exceeded, we think, that of any 
' ' ” . 
previous week this year \t the same 
time there is a tendency to hold back or 
ders and some weakness in prices. The 
production of pig iron has experienced 
a slight check, which is the first since 
July last 
AAA 
Quotations. 
New York, Monday, April 18 
Iron—American pig. tidewater delivery 
N 1 foundry, Northern... : $11 Di 
No foundry, Northern........... 10 D1t Oo 
N 2 plain, Northern... . 10 ¢ 210 
Gray forge, Northern , 10 00 @ 10 
No. 1 foundry, Southern...... 10 75 @ 11 00 
N 2 foundry, Southern D10s 
N foundry, Southern 10 @ 10 25 
N 1 soft, Southern....... 10 @ 11 00 
No soft, Southern......... 10 2 10 50 
Foundry forge, Southern.. ) 75 @ 10 00 
Bar Ir n Base Till r € I car ads on 
ck. Common, 1.07! i 10¢ refined, 1.15 @ 
oc. Store prices: Common, 1.z D 1.35¢C.; re- 
fined, 1.30 @ 1.50¢ 
Tool Steel—Base Sizes—Standard quality, 6 @ 
>7c., with some grades perhaps a little I extra 
grades, 11 @ 12c.; special grades, 16c. and up 
vard 
Machinery Stee]—Ordinary brands, from store, 
n small lots, 1.45 @ 1.60 
Cold Rolled Steel Shafting—Base sizes, from 
store, in retail lots, 2.15 @ 2.25¢ 
Copper—Carload lots Lake Superior ingot 
I c.;: electrolytic, 1174 @ 12c.; casting copper, 
1154 @ 11\Mc 
Pig Lead—Carload lots, 3.60 @ 3. c., f b 
New York 
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Quotations Continued. 


Pig Tin—For 5 and 10 ton lots, 14.55 @-14.60c., ¥ | 
:, Oo. b. 
Spelter—Carload lots, 4.25 @ 4.30c., New York f 
; 5 
delivery. 
Antimony—Cookson’s, 8 @ 8%c.; Hallett’s, i 


7c. 

Lard Oil—Prime city, present make, 44 @ 46c., 
in wholesale lots for a good brand, with possibly 
slight concessions on some. 


AAA 
Manufacturers. 


Westerman Iron Works, of Seattle, Wash., 
capital, $10,000, has been incorporated. 

Ferguson & Smith are erecting a large roller 
flouring mill at Algood, Putnam County, Tenn 

The Automatic Friction Clutch Company, of 
Erie, Pa., recently moved into their new works 
at Grove City, Pa. 

Cambridge (Ky.) Tile Works is to erect a 
two-story brick factory at Sixteenth and Holman 
streets, that town. 

The saw mill plant of Paine & Co., Carlton, 
Minn., has been completely destroyed by fire. 
The loss is $30,000. 


"uu0) ‘U0}buIJI0] 
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Mr. J. S. Cullinon is authority for the state 
ment that a refinery will be built in Corsicana, 
Tex., in the very near future. 

The engine house, engines and oil rooms of 
the Breckinridge Company, Limited, Clover- 
port, Ky., were recently destroyed by fire. Loss 
about $40,000. 

One of the latest electric elevator contracts 
awarded the Sprague Electric Company is for an 
outfit of ten machines for the Commerce Realty 
Building in St. Louis. 

The Filer & Stowell Company is having an 
addition erected to its shops in Chase's Valley, 
Milwaukee, Wis. The building with the equip- 


ment will cost about $45,000. 
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The Allison Manufacturing Company, Phila- s 
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Instrument Company at Great Barrington, 
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Renshaw’s Ratchet Drills, Nos.1 and3; Upright Drilling Machines, 
single and multi-sp'ndle, both tLose in which the spindles are without feed 
movement and tables are operated by hand or foot lever, and those in which 
the tables have provision for adjustment, 


| architects. 
and spindles are fed by hand lever, or ae | 
; F i £ Warren Webster & Co., No. 322 Broa 


Mass., are in the hands of the contractors 
| Work will begin as soon as possible Francis 


R. Allen and J. McVance, of Pittsfield, are the 





by hand wheel, or automatically; also, iway, 
Horizontal Drilling Machines, sin- New York city, have just been awarded a con- 
gle and multi-spindie. Ask for the Ma- tract for the use of the Webster system in the 
chinists’ Catalogue. Hudson Electric Light Company, Hoboken, 
a 44 N. J., to supply steam heat for eleven model 

THE PRATT & WHITNEY COMPANY, tenement houses 1,500 feet from power station, 
HARTFORD, CONN., U.S.A. The Viellard & Osswald Company, of Brook- 

New York, 123 Liberty St. Boston, 114 Pearl St. Chicago, 42 South Clinton St. lyn, N. Y., has been incorporated to manufac- 
London, Eng., Buck & Hickman, 280 Whitechapel Road. ture presses, dies and machinery for making 


Paris, France, Feuwick Freres & Co., 21 Rue Martel. 


| THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U.S. A. 
66 MONARCH 9? RIVETLESS LEATHER BELTING. 


Write for Catalog ‘‘A.” 


sheet metal goods. The capital is $50,000, and 
the directors are Celestin F. Viellard, of Wood- 
haven; Herman Osswald, of 706 Jamaica avenue, 
Brooklyn, and Thomas B. Inness, of New York 





city. 

Louis Oberlein, of No. 25 Whitehall street, 
N. Y., is preparing plans for a brewery, with a 
capacity of 20,000 barrels, at Mount Kisco, West- 
chester County, N. Y., for the Mount hisco 





An Elementary and ° ° | Brewing Company. It will be four stories, 93x 
7 eC anicd fawill | 67, fireproof, built of brick and bluestone, have 
Complete Course in a | all modern improvements, and cost about 


$60,000. 








By JOHN S. REID, Sibley College. Cornell University. 
Svo. Cloth. Llllustrated. $2.00. 


| 
JOHN WILEY & SONS, 53 East 10th Street, - New York City. | Sar ie ae ae 
pany for Buffalo, N. Y. The headquarters of 


FINE TAPS AND ADJUSTABLE TAP WRENCHES. the house is in the new Caxton Building in that 


city. Other appointed agents are Morton, Reed 


SEND FOR oe Abs 3 ' TO, me Wiley & Russell Mfg. Co. & “ for Baltimore, ae 5 Walker & Kepler 
CATALOGUE. , Greenfield, Mass.,U.S-A. | ony for oso 


Henry A. Mower, superintendent and man- 


| McCarthy Brothers & Ford have been ap- 
inted agents for the Sprague Electric Com- 









ston 











ager of the W. C. Young Manufacturing Com- 


pany, of Worcester, Mass., for the last three 





Agents in London. SELIG, vo. SONNENTHAL & CO., 8 Queen Victoria St. | and a half years, has purchased machinery and 
| is fitting up a plant for building a new designed 
| engine lathe. He will employ about thirty men 

to start with, but expects to increase to about 
ASSiy 1 1 r] 100 in a short time 
Messrs. Walker, Bailey & (¢ of Buenos 
LATHES, PLANERS, ; RAILROAD SHOP Ayres, Argentine Republic, are now installing 
DRILLING P TOOLS, 


the first outfit of electric motors for supplying 
: - ill of the motive power in a factory that has ever 
MAI HINERY, 4 GAP PATTERN been installed in that country. ‘The plant for 


veaving factory, and is to be driven by Lun- 


MILLING MACHINES, ~ f = ls > ~ ‘ MAKERS’ LATHES, &c. dell electric motors of such power that each 
SLOTIERS, a > |} Correspondence Solicited. m om will 3 . | 
SHAPERS, 4 = ra 8 to 100 Putnam St. The W h te mone Forge & Construction Com » 


pany of New York city has been incorporated 


drive six machines. 





to manufacture machines, engines and motors 

















~ and build and repair ships Capital, $60,000 
WE CLAIM THE FOLLOWING MERITS FOR ENKINS BROS 9 VALVES Directors—Samuel B. Sexton, of Hyde Park; 
eS ° ° | L. M. Scott, of 11 Broadway, N. Y.; J. C. Hen- 
1. Manufactured of the best Steam Metal. derson and J. C. Scott, of New York city, and 
2. Noregrinding: therefore not constantly wearing out the Seat of the Valves. F. W. Breuil, of Whitestone, Queens County. 
3. Conta n JENKINS DISC, whichis suitable for all Pressures of Steam, Oil George F. Payne & Co., Philadelphia, Pa., 
and Acids ; have taken out permits for the improvements 
4. The Easiest Repaired, and all parts Interchangeable. to gas works at Point Breese, Pa en tn eee 


5. Every Valve Tested before leaving the factory 


6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York. Philadelphia, Chicago, Boston. 
story brick and stone purifier house, 86x180 


HEAVY MILLING MACHINES EXCLUSIVELY, |: 22 00 sor brick ane stor 


house, 103x190 feet. The entire operation is es- 


Horizontal or Vertical Spindles or Both, *imted to cost $99,000 


The backers of the Cosmopolitan Electric 

wor oF oe Company, Chicago, Ill., in pursuance of the 
5 36°, 48°, 6u", any length. plans for a power house at Twentieth and Grove 
Wide range of cutter speeds. streets, which were published some time ago, 
Variable table feed from 3-16" to 10° 
per minute. ; ; , 
Power elevating and lowering device. Company, with a capital stock of $500,000, to pro- 
lable adjusted by power in either vide the plant. The incorporators are Charles 


be a one story brick and stone engine and 
boiler house, 150x55.6 feet; a one story brick and 





stone condenser house, 41.6x105.6 feet; a two 





e generator 


87° Spindle gear, 
geared 30:1. 

36° x36"x8’ Machine. 
Net Shipping Wht 
24,000 Ibs 









have organized the Cosmopolitan Construction 





direction. R. Holden, Alfred S. Austrian and Carl Mayer, 

‘ ) Write for full information and prices to who are connected with the firm of Moran 

The Ingersoll Milting Machine Co, tne urate rorse c liste, HY 

P.O, Box 87177. - The Buffalo Forge Company, Buffalo, N. Y., 

- , have for some time past been obliged to run a 

f ) ROCK ORD, ILL., U.S. A portion of their plant double time in order to 

t . FOREIGN AGENTS keep pace with orders, and among tne latest 

wt 4 (*. W. Rarton, Rape & Go, London, Eng orders has been one for a down draft forge out- 
\ A. Janssena, Paris, . ’ 

leFries & Co., ond ~~ | Dusseldorf. fit for Germany. It includes twelve BKuffal> 

( EASTERN BRANCH, down draft forges, known as the OD pattern, 

126 Liberty Street, New York. two of the steel plate O8T, and there are six 


others likewise outfitted with down draft. The 


Cable Address: “ Ingersoll,” Rockford. \ 
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40 
contract also calls for a Buffalo 80-inch steel 
plate exhaust fan for removing the smoke, and 
No. 8 “B” blower for furnishing blast. 

McLean Air Pump & Machine Company, of 
New York city, has been incorporated. Capital, 
$15,000, and directors, J. N. McLean, of 67 
Centre street, and T. W. Heald, of New York 
city; G. C. Ainslee, of East Orange, and Otto 
Bernz, of Newark. 


shop addition to 
Coral 


The contract for the machine 
be erected at Huntingdon and 
Philadelphia, Pa., for Smith & 
awarded to Contractor David 
hill Philadelphia. It 
iron, measuring 40x150. 


AAA 


New Catalogs. 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9" x 12", 6"x 9" and 3%" x6’. 
We recommend the 6" x 9" size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

The Iron Works, Burlington, Ia., 
issued illustrating and describing high 
The catalog is stand- 


streets, 

Drum has been 
McKibbon, Rose- 
be brick and 


street, will 


one story, 


Murray has 
a catalog 


pressure tubular boilers. 


ard size, 6x9 inches. 

Jas. T. Mackay, St. Louis, Mo., has sent us 
Catalog No. 1 of lathes, drills, milling machines, 
cutter grinders and numerous other machine 
tools handled by him. The catalog is 6x8% 
inches. 

Bentel & Margedant Company, Hamilton, 


Ohio, hub, 
spoke and rim machinery and other machinery 


has sent us special catalog of wheel, 


used in the manufacture of wagon wheels. The 
catalog is 6x9™% inches. 
Wells Brothers & Co., Greenfield, Mass., have 


sent us catalog of nut tappers, stocks and dies, 
screw bolt headers, etc. A number of 
useful tables are given. The catalog contains 127 
pages and is 4%4x6 inches 

A small catalog, bearing the title ‘‘A Story 
Without Words,” has been issued by the Meri- 
den Machine Tool Company, Meriden, Conn., 
the appendix to which story is a description and 
illustration of forming lathes, holder, etc. 

Armington & Sims Company, Providence, 
R. I., has sent us catalog of high speed auto- 
matic cut-off engines. Various these 
engines are shown, and table of sizes together 
with telegraph code is given. The catalog is 


plates, 


tool 


sizes of 


8x10 inches. 

Egbert P. Watson, 
sent us an illustrated catalog of the 
dial water tube boiler, for 
stationary Very complete description of 
construction is contained in the catalog. It is 


of Elizabeth, N. J., has 
Watson ra- 
or 


suitable marine 


uses. 


534x9 inches. 

We have received from Baker Brothers, 
ledo, Ohio, Catalog No. 4 of the Colburn key- 
way cutting machine. Detailed accounts of the 
construction and mode of operation are given, 
together with useful information on the 
dimensions of keys and keyways. The catalog 


To- 


some 


is standard size—6xg inches. 

Chas. P. Willard & Co., Chicago, III., 
issued a catalog describing machinery used on 
board steam yachts, steam launches, tug boats, 


have 


etc., including the Willard water tube boiler. 
The catalog contains illustrations of various 
styles of launches and small passenger boats, 


and is standard size, 6x9 inches. 

We have received from the Kirkpatrick Saddle 
Company, Springfield, Ohio, an elegantly gotten 
up catalog, which describes the scientific prin- 
ciples involved and the practical construction of 
bicycle saddles. The pamphlet opens with treat- 
ment of the subject from the mechanical stand- 
point by our contributor, A. L. DeLeeuw, and 
the rest of it is devoted to showing how the 
different classes of saddles tend to meet the 
requirements. 


THOROUGH INSTRUCTION 8®y Mai. 


MACHINISTS! ENGINEERS! 


Mechanical Drawing and Machine Design. 
Electrical and Mechanical Lagineering. 


Terms moderate. Cash or Installments. Write tor free Circular ‘I 


THE UNITED CORRESPONDENCE SCHOOLS, 


F. W. Ewan. Gen. Mur 154-158 Fifth Avenue, New York. 


THE GROSS OIL FILTER 


actually reduces oil bills 50‘ 
or more. Sent on approval. 
Used in 17 countries. Testi- 
monials from leading firms 
in every field of industry. 








Business established eight years. 


THE BURT MFG. CO. 
AKRON, 0., U. S. A. 


Largest Manufacturers of Oil Filters in the World. 








HAND AND POWER 


Punches anu Shears, 


Bending Rolls, Etc, 


NEW DOTY MFG. CO., 


Janesville, Wis. 





Foundry a Machine Works 
For Sale. 


A complete Foundry and Machine Works, situated at Carthage (Jasper 


Co.). Mo., 


installation of new works constantly, 


Electric Roads and other interests. 
Buildings, Machinery, 


in the center of a large manufacturing district, calling for the 


for use in Lead, Zinc, Stone, 
The plant consists of the Ground, 


Tools, Patterns, Foundry Outfit, etc., and can be 


bought low if application is made soon. 


Address J. L. Moore, Carthage, Mo. 





Sian 0 





Penberthy Injector Co., 





EFFICIENCY 


is the Record of the 


WORLD RENOWED 








AUTOMATIC INJECTOR 


AS SHOWN BY ACTUAL 
LABORATORY TESTS, 


By J. F. ELSOM, New Albany, Ind. 
The same authority states: 
THIS INJECTOR SHOWS A 


SAVING IN FUEL 65% % 


OVER ANY OTHER APPLIANCE USED FOR KINDRED PURPOSE. 
Why look for a more economical 
Boiler Feeder ? 


115-131 Seventh St., 
Detroit, Mich.' 
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|| A SURFACE GRINDER 


should be Accurate, Quick, 
Handy and Reliable. 






This one has all these features and others besides. 


Will grind a 6 x 8 Suriace at one setting. Will grind dies, 
punches, etc., and can be fitted witn special attachment for 
grinding Forming Cutters. 


Large Stock of Metal Working Machinery, 


~ THE Carvin Machine Co., 


SPRING and VARICK STS., NEW YORK. 


Surface and Die Grinder. 


Berlin Store : The Garvin Machine Co., m. b. H., 17 Burg Strasse, Berlin, C., Germany. 
Agents in Great Britain : C. W. Burton, Griffiths & Co., 23A Ludgate Hill, London, E. C., England. 
Philadelphia Store: The Garvin Machine Co., 51 North 7th Street, Philadelphia, Pa. 


WHITCOMB PLANERS. 


Hand and Power. 
PUNCHES AND SHEARS. 
WHITCOMB 
MANUFACTURING 
COMPANY. 

Worcester, Mass. / 


English Agte., Selig,Son- .g 
nerthal & Co., London. 











The Fellows Gear Shaper 


Plares gear teeth theoretically 
correct. The cutter isa uni 
versal one. On. cutter only for 
a 12-toothed pinion, a_  200- 
toothed gear, an internal gear, 
orarack. And ‘‘this cutter is 
correct.” Allow us to prove 
this to you. 


The Fellows Gear Shaper Co., 
Springfield, Vermont. 








the 








No. 2 Becker Miller Fluting Round Nose Cutter Blanks. 


hardened 


John Becker Mfg. 


Fitchburg, Mass. 





No. 2 Cutter, Grinder and Milling Machine Attachment. 


Becker 


Milling Machine Attachment 
and Cutter Grinder, 
built for use in combination with Nos. 


1 and 2 Becker Milling Machine, Mills 
the teeth of cutter blanks and grinds 


cutters either straight, 


bevel or round. 


Built by 


Co., 
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A Good, Safe 


dividend paying investment is 
engravings of your machines 
or tools, made by the American 
Machinist in the American Ma- 
chinist way. 

“The American Machinist 
kind” of engravings are a long 
remove from the kind that 
associate with the waste basket. 
They are the kind that com- 
mand the busy man’s attention. 
The American Machinist would 
be pleased to make the engrav- 
ings for your new catalogue. 
American Machinist, 256 Broad- 
way, New York. 








‘‘An Assistant Engineer for 5 Cents per Day.’’ 


| 
: | 
YOUR ENGINE QUICKLY, | 


AUTOMATICALLY OR BY HAND, nat Uae. 
AND YOU WILL HAVE 


NO Fly-Wheel Accidents. General Electric 


Burnt Out Armatures or Field Magnets. 


No Wholesale Blowing of Fuses. Motors 


N Loss of Life or Injury in Moving Machinery 
Loss in Accident Suits Due to Lack of Proper Precautions. 


On the Wall 


From 
the 
Ceiling. 





for driving 


We can do all this for you Machinery and Tools. 
AND MORE. os — 





Operate perfectly 


We Can Also Control STOP VALVES IN STEAM PIPES, in any position, 
FRICTION CLUTCHES, WATER WHEELS, Etc. 
anemia General 
Write for Illustrated Catalogue and Particulars. Elect rl + 
THE MONARCH MFG. CO., Company, 
39 Cortlandt Street, New York. Schenectady, N. Y. Ceiling Motor. 


For New Eng/and States address Waterbury, Conn. Sales offices in all large cities of the United States. 
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Corrective Gauge Standards. 








Flat Bar Pattern. 


6 in. Calipering Machine. Crescent Pattern. 


Adjustable Blade Reamers. 





JOHN. M. ROGERS. 
GLOUCESTER CITY. NJ. 





Our English Agencies : 
Chas. Churchill & Co., London, E, C. 
Selig, Sonnenthal & Co., London, E. C. 
C. W. Burton, Griffiths & Co., London, E. C. 
Charles Neat & Co., London, E. C. 
The Richards Machine Tool Co., London, E, C. 
A. Haworth Sons, Sowerby-Bridge. 
Geo. Richards & Co., Broadheath near Manchester. 


Sole Agents for Germany : 
De Fries & Co., Dusseldorf and Berlin. 


A oe 
Adjustable Parallel Gauge. 





A. Janssens, 16 Place de la Republique, Paris. 


The John M. Rogers 
Boat, Gauge and Drill Works, 


Gloucester City, N. J., U. S. A. 











AMERICAN MACHINIST April 28, 1898. 








The Whitney Mfg. Co., 


HARTFORD, CONN., U. S. A. 
eee 


THE ONLY HAND MILLING MACHINE EQUALLY EF- 
FICIENT FOR LIGHT AND HEAVY WORK. 
eee 





The Water Tool Grinder without pump, 
piping or packed joints, which 
get out of order and leak. 








Terse Tales Truthfully 
Told. 


Supposing that your catalogue without illustrations does 
cost less, that’s one reason why your bank account is not larger. 


A well illustrated catalogue is its own argument for the 
superior quality of your goods. 


A poor engraving never carried the impression of a fine | 
article, and never will. 
* 


Good illustrations attract where cold type fails to impress; 
don’t forget. 
a 
What's the use of spending thousands of dollars in perfect- 
ing a beautiful machine, and then getting a ‘‘how cheap” 
engraving of it to lay before prospective customers. 


The *right sort of an illustration, in the right sort of a 
catalogue or advertisement, is a combination to bring right 
results every time. 





eS er 


The American Macuinist makes the right sort of engrav- i BULLOCK ENCLOSED MOTO 


ings for its customers at a right price—not the ‘‘how cheap He 
kind, however. Stillthey’re not sovery expensive. Askaboutit. | 


American Machinist, 
256 Broadway, New York. | 





*The American Machinist kind. 


ENCLOSED STEEL MOTORS 





for Machine Tool Drive. i-2 H. P. to iso H, P, 
ANY SLOW SPEED. 
WHOLLY ENCLOSED. DIRT PROOF. 
WATER TIGHT. NO FLOOR SPACE NEEDED. 


INVERTABLE and ADJUSTABLE to any POSITION immediately without 
loosing a bolt orMnut. 


Also full line MULTIPOLAR GENERATORS up to 150 K. W. 
DIRECT CONNECTED AND BELTED TYPES. 


NORTHERN ELECTRICAL MFG. CO., 


MADISON, WISCONSIN. 
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Modern Second-Hand Tools SECON [) - HAN D RETIRING FROM BUSINESS. 


‘SECOND-HAND TOOLS, 





In the shops lately bought out that 
will be sold low before moving. MACHINERY. IN USE TW) S ASONS. 
- ‘ ENGINE LATHES. ENGINE LATHES. |1 13 in. Traveling Head, | MILLING Universal No. 3 Garvin 
50 in. x 30 ft. Purnam, with cpd. rest and chuck, Bement MACHINES Piain No. 2 Kempsmitn 
40 x 14 Fitchburg, epd. rest and cro-s feed. ; be a Pb ag hy cog 1 16 in. G, & F,, triple G ; eee . eee a 
32° x 18 * Fay & Svott. cp). rest and cross feed. u. X3 ft. 6 in, Putnam. 7 &E. siugle G. | : < . > . 
24° x 23 David W. Pond, epd. rest and chuck, | 114in x3ft.6inPrentice. |} 16 in. G. & E., single G PLANER. , 24 in, x6 ft, Whitcomb 
a4“ x 12% Fitchburg, epd. rese and cross feed. 115 in, xX 6 ft, Starr, DRILLS. | 16 in. x6 fc. Hendey, taper at 
21° x 9 Lodge « Davis. epd. rest, taper and ck 115 in. x6 ft. W.& L 1 $4 in. Harrie, Bk. G Sin. x6 ft. Blaisdell 
18 * x 8 * Kradferd, gibbed rest, cros< feed and ck. 116 in. x7 ft. D. & H, 1 = “4 I wit “irs | — iin xS5tt. Putnam 
18 x 8 * Flather, «pd. rest and cross feed. 1 1s in. x8 ft. D, & H, 1 ares il “Hi ndey | LATHES. } iin x4 ft. Pratt & Whitney 
16“ x 66 Fitchburg, cpd. rest a d taper. 1 a in, x10 ft. D & H. ’ wae 8 - i tae ait . | } tin. x4ft. Prat & Whitney 
16“ x 6 Perkins, raise and fall rest and cross fd 13? in. x 13 ft. Bement. ——————= } 10 in. X4 ft. Sebastian 
14“ x 6 “ Flather, taper attachment and chuck. ; 143 in, x 18 ft. G. & S, : L 10 in. x4 ft. Dia‘d, sp'd, No, 50c 
13“ x 6“ Ames, reverse for screw cutting. 148 in. x 16 ft. Fifield. 4 Suspensions, Pond, a ' I F 
q ad mR 6 >, © as ¢ re T Al > ’ ‘ “sa . 1 ' € Ss ‘ ak ; (? P . 
12 x 5 “ Reed, raise and fall rest. PLANERS SCREW & CHUCK- . in. Swine ) sented BG.PF. 
PLANEKRs. 2 16 1 6 1 af ING MACHINES. » 40 in. Swing, Prentice Bros, W. L. 
26 in. x 6ft. Pond Machine Tool (o., heavy pattern. . at i x 30 in. x4 £11 No, 3 P, & W., plain, DRILLS. D. A. & L, bench 
30 x 9 * Rochester automatic feeds. 14 94 ~y 4 . “— I1Ne. 1 ostello, wire feed | No. 1 Aeme 
32° x 8 * D. W. Pond. two heads. - p ~ i 4 in. x 6 ft.) 1No 2 Costello, wire feed No. 2 Quint, 6 spindle. 
36 “« x & “* Bement, automatic feeds. PO taginang 1 No, 21-.2P.& W., wire fd. | 11208 Ww . ; 
“ : 1 28 in. x 28 ir csr . 13-16 Wire Feed, Bardons & 
38 x 10 L. W. Pond, automatic feeds. <5 in. X <5 In. XS It. G. | 1 No. 4 Windsor, plain, Sas , ; ese F 
Ss } | SCREW Olver latest 
48 ** x 16 “* Putnam, used on tou! work. 1 30 In. 04 » «  |No.4 Windsor, wire feed, | ~ 7 » 1-16 No. 3 Flather, auto. feed 
SHAPERS. | a ee oe eee terre 3-4 No. 2 Crescent, spring chuck. 
14 in. stroke Fitchburg, traveling head, 28 in. feed. | 13) in, x 30 in. x 10 ft, . a , = - Chacking | 15-8 Bullard, auto. feed 
15 “ “ Hendey, improved style, tilting table. } Niles a | ; - No. 3 Plain Cleveland, cap. 3-8 in 
18 “ “Gould & Eberhardt, crank motion. } 1 32 in. x 26 in. x 12 ft.) MISCELLANEOUS. | AUTOMATIC No.3 Tur't icuelienial aa tts 
22 “Standard, geared shifting belt. Gray. 1 P. & W. Grant Pattern | SCREW } No.4 Tur't Cleveland, cap. 5-8 In 
24“ “  Hendey friction. 1 36 In. x 36 in. x 12 ft. Miller MACHINES No.5 Tur’t¢ leveland, cap. 1 in 
UPRIGHT DRILLS | Powell. : 1 48 in. Niles C. W. Borer. . ‘ _ No. 5 1-2 Tt. Cleveland, cap. 2 tn. 
Sensitive Slate, one spinde with chuck. 136 in. x 36 in. x 18 ft. 148 in Industrial C. W. | No. P3 Ferracute, double roll fd- 
21 in. swing Prentice, back gears, wheel feed. _ Sellers. ; Borer. POWER No. P3 Ferracute, dial feed 
25 « ° Aurora, back gears, aut. feed and stop. 1 54 in, x 54 in, x 20 ft. | 1 72 in. Niles B. & T. Mill, secre : 4 Ferracute. double roll fd 
| Nile : , PRESSES No. P4 Ferracute, double roll fe 
28 * Barnes, back gears and aut. feed. | Nues. 1 3 ft. Riveter, * Porta ee No. 75 D. G. drawing, 5in. stroke. 
30 * “Prentice Standard, back gears, aut. feed. SHAPERS ble.” | : a i 
36“* “© Snyder, back gears and aut. feed. y algae — 1 No, 2 P. & A. Cyl. Borer, | eg ow a shown ig 4 
| 9 ’ aveling - . New Haven slo eamer ane utter, a é 
RADIAL DRILLS. wn. — head, .” in. New Haven slot whitney beark 
54 in. swing Standard, back gears and aut. feed. sg ‘ — Diamond ball rave 
110 * **  Baush, latest pattern, complete. GRINDERS. Diamond bench counter 


Send for New List. Prices on Application. Washburn C. Drill 


Ideal Twist Drill 
Scott, with strapping attach’t 


13 ft. swing Universal, swivel arm and head. 


MILLING MACHINES (Plain). 
Kempsmith No. 2, aut. feed, arm, ete. | THE NILES TOOL WORKS CO 
Garvin No. 12, aut feed. arm, etc | "9 
Lincoln patiern No. 2, Pratt & Whitney. 
Bliss vertical style, large size, rotary table. 
INIVERSAL MILLERS. 
Cincinnati No. 2, back gears ond arm. 
Brainerd No. 15, tool room style, arm, ete. 
Cincinnati No. 4, back geurs and arm. 
SCREW MACHINES, 
Jones & Lamson, 2 1-l6aut chuck, roller feed, friction 
head, turret feed, pump and tools. 
Jones & Lamson, 15-16 aut. chuck, roller feed, pump 
and tools. 
Bardens & Oliver, 23-32 wire feed, complete. 


Garvin Hub Blank Former 


mp tka Garvin No, 21-2, double turret, 
BICYCLE CHAIN , 
MACHINERY. 


138 Liberty Street, New York City. 


BARGAINS * 


NEW AND SECOND-HAND MACHINERY. 


Lathes, from 12° to 48"; Planers, from 20° upto 60. 
48", 54° and 60° Radial Drills; No. 2 Newton Milling 
Machine; No. 2Screw Machine; Shapers, from 6° 
to 80°, Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, Drills, Eagines, Boilers, Pumps, 


Stover Spoke Hole Driller 





Complete plant. 


Dayton Tube Swager, with dies, 
No 1 Garvin Sprocket Miller, 
complete 
& M. Co., comp 
Lever Foot Press 
No. 3 Greenard Arbor Press 
No, 2 Sturtevant Blower 


MISCEL- Fox Tube Cutter 


Jones & Lamson, 9-16 wire feed. complete. cau’ thaaamiemia NE | Cleveland Nipple Driller & Tap 
BOLLER AND BRIDGE TOOLS. FRANK TOOMEY, 13! N. THIRD ST., PHILA. LANEOUS Waterbury Spoke Thread Koller, 


Punch and shears, Clevel ind, 22 in. gap Garvin Wheel Truing Stands 
Brown & Sharpe No. | Harden 


Double punch and shears, Long & Allstatter, weight 
ing Oven 


24,000 Ibs. Lf 
Bevel shears, Cleveland, capacity 5-8 in. plate. i* Tirrill 300 Light Gas Generators 
Boiler rolls, 6, 10 and 14 ft. al ‘ Roper Oil Separator 
> . trazing Hearths 
HAMMERS. | | And other tools too numerous 


50 Ib. Hackney, upright power. : 
80 * Bradley, cusnioned helve. . 








100 **  Kradley, upright style. ty ENGINE LATHES. yay aoe Dri ; | Price List on Application. 

500 ** Cleveland, single frame, steam. Lo << a ‘ t Holly Radial Drill HE > CYCLE FIT isc 

600 “ Merrill, drop with lifter gy Ang wo & Sharpe U. H MILLING MACHINES | THE MOORE CYCLE F 1 TINGS co., 
MISCELLANEOUS. 11 in. x 5 ft. Prentice, R. & F main Harrison (Newark), N. J. 





Bliss Presses No. 19-20; Stiles’ No. 2and 4. tem and turret. ©. 1 Universal, Garvin 
Cutting-off ma hines, 2 and 3 in, 13 in. x 6 tt. Ames, R. & F. rest, 2 Ke mpsmith 


N 
X 
Sin. chuc No. 2 Garvin, plas ° 
Bolt cutter, Acme, 1 |-t in , latest, taps and dies. PP adh _ _ Sap ptt ogre Ee ee 
Gear cutter. Gould, 36 in. spur and bevels. 15 in. x 6 ft. Reed arm ; Ames Hand Miller e ave in Oc 


Horizontal boring an: drilling machine, large size. 16 in. 25 ft. Hand Lathe, 3-4 450in. Brainerd Keyseater 
Hardening furnace with blowers, Am. Gas Furnace. in. drill chuck, swivel vise Pratt & Whitney Circular | 
Plating outfit, buffing frames, etc., complete. milling attachment, slide Miller | 


ra hend for mitling four 16 inch x 6 feet engine lathes made 
Successor ig agg xtra — ; m u a N 26 : 
ds We M cCA B =. oo fall #, scdeuhiunea SCREW MACHINES. by F. E. Reed & Co., with master screws, 


P. 8 A . a ' 16 Ames comp. rest 121 in. x 6 ft. Flather Turret 
E. ULLARDS N. Y. Machoncry War ‘rooms Ede teoumintelioy tab raise and fall tool rests and taper attach- 


5 evens l’ulley | he Lathe, back gears d auto 
14 Dey Street. NEW YORK. | $51 Stevens Pulley Lathe. | ferd'toturrets 
Philadelphia Branch, The Bourse. 2 Lodge & Davis Fox Lathes. 1 4 in. Garvin Turret Lathe, | ments, used short time but good as new. 
= with pan = 
PLANERS. 1 Garvin No. 1, wire feed Price each, $285. Also large stock of 





Saiade venk §%ans 2 Garvin No. 2 1-2, wire teed . 
slaisdell Crank Ilaner: No. 2 Pratt.€ Whitney, plain. | other second-hand machinery, modern and 


> 
4 , i 
20 un 20 in, x 6 ft. Pease. 
*- ene 1 So. 3 Pratt & Whitney. w 
l 


Almost New Machine Tools 24 in we fh re. ope No, 2 Wind-or, w. f.. chas ng | in good condition. 
side ; weight, 42,000 Ibs IAT ARS Sent —— oe 
pty DRILL PRESSES. | geared frie head, ol pump J. B. DOAN & CO., 


No. 2 Pratt & W., spindle ; and 2 jaw 


Jones & oF 
Ll Vratt & W.. lespindle, 21 in xk pers x amson, plain 


SECOND-HAND PRICES. pty pone ae tet coe Pratt & “Tia Machines 68-70 South Canal Street, Chicago. 
Drills. ote eng a oo ow 


and 2 jaw chuck 
1 t-svindle Ames, 


20 in. W. & L. Feed, Davis SHAPERS. 
1 English Slotter, 14 in. stroke. en on au’: | 10 im. Gould & Fberhardt U. BAI R ) MACH | NERY CO., 

















1 Universal Radial Drill, 5 ft. arm. 1 7-spindle Aat Drilling and - ir Wood & Light, traverse 
: . Countersinking achine 2in Crank, Juengst ¥ - . . 
1 No. 1 Betts Horizontal! Boring Machine. | caste Herat GT ie teed, | thin Monies, talan 523-525 Water St.; 524-326 First Ave., 
1 68-in. Pond Vertical Boring Mill back gears, auto. feed and 16 in. (rank, Gould & Eber- PITTSBURGH, PA. 
, : B trip hardt. | 
ts) ouble- Acting Steam Hammer. } 
penn —aariagipeetiney F , MISCELLANEOUS. MACHINE TOOLS. 
1 6-ton Single-Acting Steam Hammer. 
9 : . 2H. P. Nash Gas Engine, with sound deadener. gas bays, etc. ; SECOND-HAND TOO 8. 
12-ton Doub'e-Acting Steam Hammer. 1 No, 2 Garvin Auto. Tapper ; | Giarvin Boring Mill; (10in. Bore | wo. 1, 36 in. x28 ft. Retts Engin« Lathe 
1 2%00-lb. Double-Acting Steam Hammer. ing and Turning Mill, 1 Head, new,  Amencan Gas Furnace No. 2 36 in. x16 ft. New Maven Engine Lathe. 
: 1 Dienelt & Eisenhardt Hammer; | 28 < 16 «52 in. Sprinetield No. 3. 322i. x 16 ft. Phillips engine Lathe 
1 Helve Hammer. Surface tirinder ; | Garvin t-Spindle Vrefiler; No. 3 Pratt & Five 24 in. Lathes 
7 7 : - 2 ~he Whitney Horizontal Tapper; | No 3 (iarvin Cutter tirieder, | No @ isin. x 5 ft. Rutlard Lathe 
S ie. Fee Jenne Sheer. Write for our Complet~ List No. 20, showing a larze stock of Ne No. 16. ut in. x7 tt. Ladse & Mavie Turret Lathe 
1 Serene Electric Crane, 15 tons. and Second-Hand Machinery, ready for immediate del livery Three 13 in. Garvin Turret tathes 
, y i 2 TT ; _& o17 WW sft \. f & M. Co. Fox Turret Lathe 
3 Dynamos 250 New Machine Tools in Our Store. eS oe eee eae teal eee 
» 40. 36 in & &. Spur Gear Cutter. 


} 
No 2 Rramerd Milling Machine. 
Putnam Slotter 
v4 10 in. New Hlaven Stotter 
Newark Horizental Roring dpd Drilling Machine 
Planers, Presses, Screw Machines, & 


tw? WRITE FOR SECOND-HAND LIST 


FLALSSS 
—— 


= 


156 Oliver Street, 12 South Canal Street, | Spring and Varick Streets, NEW YVORK. 
BOSTON, MASS. CHICAGO, HLL. | Philadelphia Store : 51 N. 7th St. Philadelphia, Pa 


wiut, cuarxe @co. The Garvin Machine bi | 
| 
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The Best Value and Highest Efficiency 
IN DRILLING MACHINERY anp ENGINE LATHES For ALL PuRPOSEs. 





























PRENTICE BROS., WORCESTER, MASS. 


FOREIGN AGENTS: 
Scuucnuarpt & Scuutre, Berlin, Brussels, Vienna. Cuas. CHurcHILL & Co,, Ltd., London, Birmingham. Ap. JANssENs, Paris. 


Heavy Milling Machines Exclusively 


Horizontal or Vertical Spindles, or Both. 


The Ingersoll Milling Machine Co. 


Box 2777, Rockford, Ill., U. S.A. 










Sizes, 

15 in. to 60 in. 
Any length. 
Cut shows 
36in. x 36 in. 
x 8 foot 
machine. 


EASTERN BRANCH: 126 Liberty Street, New York. 


Horizontal Spindles, powerfully geared ; cap- 
able of driving heavy cuts full width of 
the machine. 


Spindles of combined machine inde- 
pendently driven. Sixteen changes of 
speed given to each. Can use a 2-inch 
mill in one, at the same time using an 
18-inch in the other. 

Power adjustment of table. 

Variable feed, from 3-16 to 10 in. per 
minute. 

Vertical Spindles have automatic 
reversible feed in either direction across 
the machine. 


Cc. W. Burton, Griffiths & Co., London. A. Janssens, Paris. De Fries & Co., Berlin and Dusseldorf. 





IF si JACKS, » Tube Expanders w« Punches "s* *1. "vars ss 
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Morse Twist Drill and Machine Go., 


a re New Bedford, Mass., U. S. A., 
Machinists’ Hand —_ Nut —— 


and many 
other styles. 


























OO DDD PDD DD DD LD DL DSL DD SD DD 8 8 98 98) 8 9S 8 


fhe “SPRINGFIELD” 
Engine Lathes, 14, 18 and 24 in. 


Accuracy of Lead Screw Guaranteed. 
Metric Screw if Desir« d. 
Any Form of Rest or Tailstock. 


Crank Shapers, 12, 15 and 20 in. 


Removable Cox Table 
Extra Strong and Heavy Ram. 


with many desirable features. 
Turret Lathes Cannot be beaten in design, service or cost. 


Also BRASS WORKERS’ LATHES, POWER PRESSES, Etc. 


= ==] \ Full information given in our book Write us for it before buying. 












+~@€>e- Ce Ck Coes’ 





Remember, High Grade Tools Only. 

he Springfield Machine To | Company, 
Springfield, Ohio, U. S. A. 

be ee ee ee ee ee ee ee 8 De ee ee oe ee eo eo oe ee ee ee oe eS ee 


SCREW ann TU RRET 


Machinery, '%,'"or, Brass | DRESES, MUELLER & CO., 


and Bicycle Work. Cincinnati, Ohio, U. S. A. 


eunerean actus: { $Es Semen 8. Sa PRENTISS TOOL & SUPPLY CO., Chicago, Il. 


No. 1 Draw Bench. 


Reduces solid 
brass wire 5-16" 
diameter, 1-16" at 
one draw. 

Made solidly 
and sensibly for the 
work it has to do. 

No fancy work, 
no scrolls. Justa 
plain,reliable Draw 
Bench 


De ge Be gs Oe gn gn, Ee gs Ee gt Be gt Be gs Ee ge 


OT) Se ge BE ge O1 ge ©. 

































ait 
= . _ ~- — Mossberg & 
= ae Granville 
126 Liberty Street, New York City. Exhibit at Philadelphia Bourse. 


Chas. Churchill & Co. London and Birmingham. Schuchardt & Schiitte, Berlin, Vienna Brussels. Providence, R.1., U. S. A. 
Mathey-Doret, Chaux-de-Fonds, Switzerland. 














AMERICAN MACHINIST 








April 28, 1808. 














ENGINE LATHES 
SHAFTING LATHES 


Modern Machine Tools. 


the Niles Tool Works Co. 


e FORGE LATHES 
TURRET LATHES 
AXLE LATHES 


Catalogue Free. 








New York, Chicago, 
Philadelphia, Boston, 
Pittsburgq.St. | ovis, 


Hamilton, Ohio, 39 Victoria St., London, S. W., England. 








The G. A. (iray CO., cincinnati, Ohio, 


call attention to the fact that one of their electrically driven, 
spiral geared planers (with 4 heads) may 
be seen in operation in Machinery Hall of the Philadelphia 
Open daily and Wednesday evenings. 


direct-connected, 


Bourse Exposition. 
Admission free. 











PHILADELPHIA, PA. 


MODERN TOOLS ror MODERN METHODS. 


Boring Mills, Bending Rolls, Bolt Cutters, > PUNCHES 
Cranes, Lathes, Planers, Slotters, > AND 
Etc. Etc. Etc. Etc. ¢ SHEARS. 


C | 
/9 or | 





| The F lat Turret Lathe 
Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Jones & Lamson Machine Co., 
Springfield, Vt., U.S. A. 


Selling Agent for Germany, Switzerland, Austria-H 
Russia, Holland and Belgium: M. KOY EMANN, 
lottenstrasse, 112, Dusseldorf, Germany. 


Engisud: MhAKY AnLin sd au. & 1 oti Mall, Manchester, 














Why not secure the maximum output from your hub machines ? 


«* Constant Angle’’ Twist Drills, with holes for lubricant 


solid metal, 
admitting of perfect lubrication of the cutting lips. 


Let us send you one for trial. 


THE T. & B. TOOL COMPANY. 


of this type. 


Catalogue Free. 


are the strongest and most durable drills for this work, 
Their use aids in 


maintaining the highest productive rate from machines using drills 


DANBURY, CONN., 


The Acme Machinery Co., 
| CLEVELAND, O., 
Manufacturers of 


Acme Bolt and 

27 Rivet Headers. 
Acme Single, 

Double and Triple 


Cutting from 1-8 in. te 
. O » 





through 


Automatic Bolt Cutters. 
Also Separate Heads and Dies. 





WHITCOMB PLANERS. 


Hand and Power. 





U. S. A. 





EBERHARDT’S PATENT 


RADIAL DUPLEX GANG CUTTERS 


EXPORT TRADE A SPECALTY. 





ST. LOUIS, MO. 


PUNCHES AND SHEARS. 
WHITCOMB 
+ +++ lala : 
COM ‘ 
sana Mass. 


Engiish Agte., Selig, Son- - 
abe London. + 














ELECTRIC CRANES. 


DYNAMOS and MOTORS. 
PAWLING & HARNISCHFEGER, 








GRANT 
GEARS 


32 
TRADE MARK 


2 to 10 Teeth Cut at Once. 


° 
N&3 626 Race Stree 
PHILA 


Cc 





GEAR WHEELS 


and Gear Cutting 


of every description. 


GRANT GEAR WORKS, 


6 Portland Street, 


86 Seneca Street 


163 Clinton St. om Milwaukee, Wis. 
Chicago Office: 6G. NICHOLS & BRO., Managers, 
1325 A ee hk Bidg. 
THE GULETTE-HERZOG MANUFACTURING CO., 
Sole Agents Northwestern States. Minneapolis, Mina. 


For SUB-PRESSES or 





SDELPHIA. 

ROSTON. LIGHT SPECIAL MACHINERY, 
LEVELAND. built to order, address 
Getaioce. A. F. INESON, Waterbury, Conn. 





oo Send for 
Patience 
Money 7 Pranweo Bevet Gears 





MACHINE MOULDED GEARS. 


Gears up to 12 Feet Diameter. 





GOULD & EBERHARDT, Newark, N. J. 








GLEASON TOOL CO| 


Mfrs. LATHES and GEAR PLANERS, 
6 Race St.. Rochester, &. ¥- 
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